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INTRODUCTION

This is the 63rd annual report of the U.S. International Trade Commission on domestic production and
sales of synthetic organic chemicals and the raw materials from which they are made. The report consists of 15
sections, each covering a specified group (based principally on use) of organic chemicals as follows: Tar and
tar crudes; primary products from petroleum and natural gas for chemical conversion; cyclic intermediates; dyes;
organic pigments; medicinal chemicals; flavor and perfume materials; plastics and resin materials; rubber-pro-
cessing chemicals; elastomers; plasticizers; surface-active agents; pesticides and related products; miscellaneous
end-use chemicals and chemical products; and miscellaneous cyclic and acyclic chemicals. Data have been supplied
by approximately 750 producers.

Each of the 15 sections is headed by a summary of the statistical data. The first table in each section
gives statistics on products and groups of products in as great detail as is possible without revealing the opera-
tions of individual producers. Statistics for an individual chemical or group of chemicals are given only when
there are three or more producers, no one or two of which may be predominant. Moreover, even when there are three
or more producers, statistics are not given if there is any possibility that their publication would violate the
statutory provisions relating to unlawful disclosure of information accepted in confidence by the Commission.}

Data are reported by producers for only those items where the volume of production or sales or value of sales
exceeds certain minimums. Those minimums for all sections are 5,000 pounds of production or sales or $5,000 of
value of sales with the following exceptions: Plastics and resin materials--50,000 pounds or $50,000; pigments,
medicinal chemicals, flavor and perfume materials, rubber-processing chemicals, and elastomers--1,000 pounds or
$1,000. They are usually given in terms of undiluted materials; however, products of 95 percent or greater purity
are considered to be 100 percent pure. Commercial concentrations are applied to dyes, certain plastics and resins,
and a few solvents; such concentrations are specifically noted.

The statistics given in this report include data from all known domestic producers of the items covered and
include the total output of each company's plants, i.e., the quantities produced for consumption within the
producing plant, as well as the quantities produced for domestic and foreign sale. The quantities reported as
produced, therefore, generally exceed the quantities reported as sold. Some of these differences, however, are
attributable to changes in inventory.

The second table in each section lists all items for which data on production or sales have been reported,
by primary manufacturers, identified by manufacturers' codes. Each code consists of not more than three capital
letters and is assighed on a permanent basis.

The third table in each section is a directory, alphabetized by the codes of the manufacturers reporting in
that section.

Table 1 of the Appendix is a directory, alphabetized by the names of the manufacturers reporting in all
sections and includes their office addresses.

Table 2 of the Appendix summarizes and gives the competitive status of U.S. general imports in 1979 of benzenoid
intermediates and finished benzenoid products, entered under schedule 4, parts 1B and 1C, of the Tariff Schedules
of the United States.

Table 3 of the Appendix lists synonymous names for cyclic intermediates. Information on all synonymous names
of the organic chemicals included in this report may be found in the SOCMA Handbook: Commercial Organic Chemical
Names, published by the Chemical Abstracts Service of the American Chemical Society, or the Colour Index (Revised
Third Edition), published jointly by the Society of Dyes and Colourists and the American Association of Textile
Chemists and Colourists.

Data contained in this report are compiled primarily from Commission questionnaires sent to domestic
producers and represent the best data availabe to the Commission. While the data supplied in the questionnaires
are checked against data previously supplied by the submitting firm and with data supplied by other domestic
producers, data are not independently verified by direct Commission examination of the books of companies
furnishing information. Data contained in this report should not be used for investment and other purposes
without independent verification.

As specified in the reporting instructions sent to manufacturers, production and sales (unless otherwise
specified) are defined as follows:

PRODUCTION is the total quantity of a commodity made available
by ORIGINAL MANUFACTURERS ONLY within the customs territory
of the United States (includes the 50 States, the District
of Columbia, and Puerto Rico). It covers synthetic organic
chemicals, specified crudes from petroleum and coal tar, and
certain chemically described natural products, such as,
alkaloids, enzymes, and perfume isolates. It is the sum--
expressed in terms of 100% active ingredient unless other-
wise specified in the reporting instructions--of the quan-
tities:

Produced, separated, and consumed in the same plant or
establishment. A commodity is considered separated
either when it is isolated from the reaction system
or when it is not isolated, but weighed, analyzed,
or otherwise measured. This includes byproducts
and co-products that are not classifiable as waste
materials;

ritle 18, U.S.C. 1905, and title 44, U.S.C. 3508.



INTRODUCTION

Produced and not isolated, but directly converted to
a finished or semifinished item not included in
this report (e.g., polyester film, polyurethane
tires, nylon fiber, bar soap, etc.). (See specific
instructions in individual sections);

Produced and transferred to other plants or establish-
ments of the same firm or 100% owned subsidiaries
or affiliates;

Produced and sold to, or bartered with, other firms
(ineluding less than 100% owned subsidiaries);

Produced _for others under toll agreements (see gen-
eral instructions);

Produced and held in stock.

PRODUCTION EXCLUDES:

Purification of a commodity, which is purchased by, or
transferred from within, your company, unless inclusion
of such processing is specifically requested in the
reporting instructions for individual sections;

Intermediate products which are formed in the manufact-
uring process, but are not isolated from the reaction
system--that is, not weighed, analyzed, or otherwise
measured; except such products as described above as
being produced and not isolated, but directly converted
to a finished or semifinished item,

Materials that are used in the process but which are
recovered for re-use or sale;

Waste products having no economic significance.

SALES are actual quantities of commodities sold by ORIGINAL
MANUFACTURERS ONLY, Sales include the quantity and value of':
Shipments of a commodity for domestic use or for
export, or segregation in a warehouse when title
has passed to the purchaser in a bona fide sale;
Shipments of a commodity produced for you by others
under toll agreements;
Shipments to subsidiary or affiliated companies, pro-
vided the ownership is less than 100%.

SALES EXCLUDES:

All intra-company transfers within a corporate entity;

All shipments to 100% owmed subsidiary or affiliated
companies;

All resales of imported or purchased material, ineluding
materials obtained by barter;

All shipments of a commodity produced for others under
toll agreements,

VALUE OF SALES is the net dollar receipts of sales f.o.b.
plant or warehouse, or delivered. F.o.b. values are pre-
ferred, but if they are not readily available from your
records, delivered values are acceptable.



SUMMARY 3

Combined production of all synthetic organic chemicals, tar, and primary products from petroleum and nat-
ural gas in 1979 was 354,651 million pounds——an increase of 10,5 percent over the output in 1978.(see table 1).
Sales of these materials in 1979, which totaled 186,647 million pounds., valued at $53,074 million, were 9.5
percent larger than in 1978 in terms of quantity and 27,9 percent larger in terms of value. These figures in-
clude data on production and sales of chemicals measured at several successive steps in the manufacturing pro-
cess, and therefore, they necessarily reflect some duplication,

In 1979, production of all synthetic organic chemicals, including cyclic intermediates and finished products,
totaled 228,191 million pounds, or 22.3 percent more than the output in 1978. All sections showed an increase in
production in 1979 over 1978, Cyclic intermediates (49,574 million pounds) led the increase with a gain of 148.7
percentl; medicinal chemicals (313 million pounds) increased 16.4 percent; organic pigments (88 million pounds)
increased 14.3 percent; miscellaneous end-use chemicals and chemical products (22,342 million pounds) increased
8.5 percent; rubber-processing chemicals (395 million pounds) increased 7.9 percent; plastics and resin materials
(41,871 million pounds) increased 7.7 percent; miscellaneous cyclic and acyclic chemicals (98,777 miliion pounds)
increased 7.2 percent; dyes (266 million pounds) increased 6.0 percent; surface-active agents (4,948 million
pounds) increased 4.4 percent; flavor and perfume materials (195 million pounds) increased 3.2 percent; plast-
icizers (2,133 million pounds) increased 2.3 percent; elastomers (5,860 million pounds) increased 1.7 percent;
and pesticides and related products (1,429 million pounds) increased 0.9 percent.

TABLE 1,--SYNTHETIC ORGANIC CHEMICALS AND THEIR RAW MATERIALS:
U,S. PRODUCTION AND SALES, 1978 anp 1979

: SALES
; PRODUCTION -
. : QUANTITY : VALUE
CHEMICAL : : - INCREASE : : :INCREASE : : :INCREASE
H H : OR H : : OR : B : OR
H : :DECREASE : H :DECREASE : H :DECREASE
1978 D979 Ly, 1979: 1978 L 1979 [y ig7g: 1978 L 1979 Ly 1979
H ¢ OVER : : :  OVER : : :  OVER
: : : 19782 : : 19782 : 19782
:Million:Million: :Million:Million: :Milliion: MzZZLOn’
:pounds :pounds : Percent pounds pounds ¢ Percent doZZars.doZZars. Percent
Grand total’———————me :320,891:354,651: 10.5 .170 488 186, 647' 9.5 ¢ 41,511: 53,074: 27.9
Tar + 5,405: 5,896: 9.1 : 2,947: 3,44&: 16.9 : oot eet see
Primary products from petroleum : : H : : : : B :
and natural gag———-——————————- :128,829:120,564: -6.4 : 64,281: 62,658: -2.5: 6,160: 7,175: 16.5
Synthetic organic chemicals, : H H : H : H : :
total® :186,657:228,191: 22.3 :103,260:120,545: 16.7 : 35,351: 45,899: 29.8
Cyclic intermediates!—-———eeee ¢ 19,936: 49,574: 148.7 : 8,853: 21,544: 143.4 2,803: 6,566: 134.2
Dyes : 251: 266: 6.0 : 233: 241: 3.4 734: 797: 8.6
Organic pigments--—==—-—e-—ae-n : 77: 88: 14.3 : 65: 67: 3.1 322: 378: 17.4
Medicinal chemicalgs—-————=—=—- : 269: 313: 16.4 185 226: 22.2 944: 1,043: 10.5
Flavor and perfume materials-— : 189: 195: 3.2 : 149@ 145: -3.6 : 212: 236: 11.3
Plastics and resin materials-- : 38,878: 41,871: 7.7 : 33,527: 36,834: 9.9 : 12,349: 15,380: 24.5
Rubber-processing chemicals——~ : 366: 395: 7.9 : 228: 280: 22.8 287: 345: 20.2
Elastomers (synthetic rubber)- : 5,761: 5,860: 1.7 ¢ 3,640: 4,002: 9.9 1,875: 2,325: 24.0
Plasticizers : 2,086: 2,133: 2,3 : 1,748: 1,814: 3.8 : 703: 826: 17.5
Surface-active agents-—---—--- : 4,738: 4,948: 4,4 : 2,708: 2,859: 5.6 : 996: 1,144: 18.4
Pesticides and related H : : H : H H : H
products + 1,416: 1,429: .9 ¢ 1,300: 1,369: 5.3 ¢+ 3,041: 3,631: 19.4
Miscellaneous end-use chem- H : : : H : : : :
icals and chemical products- : 20, 589: 22,342 8.5 : 11,698: 11,478: -1.9 : 2, 713 3, 032’ 11.8
Miscellaneous cyclic and : : : : H H
acyclic chemicals——-—-=-m—=- : 92, 101 98,777: 7.2 : 38,935: 39,696: 2,0: 8, 582 10, 196 18.8

!The 1979 totals are significantly higher than the 1978 totals because of the addition of the following cyclic
intermediates: cumene, cyclohexane, cyclohexene, ethylbenzene, styrene, m-xylene, o-xylene, and p-xylene. The
figures on U.S. production and sales of these eight cyclic intermediates were included in Section II, Primary
Products from Petroleum and Natural Gas for Chemical Conversion, from 1976 through 1978.

Percentages calculated from figures rounded to thousands.
3Because of rounding, figures may not add to the totals shown.



SYNTHETTC ORGANIC CHEMICALS, 1979

GENERAL

In this report synthetic organic chemicals are classified on the basis of their principal use as follows:
cyclic intermediates, dyes, organic pigments, medicinal chemicals, flavor and perfume materials, plastics and
resin materials, rubber-processing chemicals, elastomers (synthetic rubber), plasticizers, surface-active agents,
pesticides and related products, miscellaneous end-use chemicals and chemical products, and miscellaneous cyclic
and acyclic chemicals. Most of these groups are further subdivided either by use or by chemical composition.

As intermediates chemicals are used in the manufacture of finished products, aggregate figures that cover both
intermediates and finished products necessarily include considerable duplication.

Total production of synthetic organic chemicals (intermediates and finished products combined) in 1979 was
228,191 million pounds or 22.3 percent more than the output of 186,657 million pounds reported for 1978 and 117.9
percent more than the output of 104,711 million pounds reported in 1967 (see table 2). Sales of synthetic organic
chemicals in 1979 amounted to 120,546 million pounds, valued at $45,899 million, compared with 103,260 million
pounds, valued at $35,531 million in 1978 and 55,177 million pounds, valued at $10,438 million in 1967. Produc-
tion of all cyclic products (intermediates and finished products combined) in 1979 totaled 76,637 million pounds
or 67.2 percent more than the 45,826 million pounds reported for 1978 and 128.9 percent more than the 33,479 mil-
lion pounds reported for 1967, however, the transfer of eight items, in 1979 from the primary products from pet-
roleum and natural gas section to the section on cyclic intermediates has caused the output of cyclic products
to appear much higher in relation to 1967 than would otherwise have resulted. Production of all acyclic products
in 1979 totaled 151,554 million pounds, or 7.6 percent more than the 140,831 million pounds reported for 1978 and
112.8 percent more than the 71,232 million pounds reported for 1967.

TABLFE 2.--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.S. PRODUCTION AND SALES
OF INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1978, anp 1979

(Production and sales in thousands of pounds; sales value in thousands of dollars)

: . : : f INCREASE OR DECREASE (-)
CHEMICAL . 1967 : 1978 : 1979 1979 OVER © 1979 OVER
1967 : 1978
Organic chemicals, cyclic and acyclic, : : : :  Percent :  Percent
grand total: : : : : :
Production : 104,711,357 : 186,657,007 : 228,191,343 : 117.9 : 22.3
Sales ¢ 55,176,823 : 103,260,322 : 120,545,589 : 118.5 : 16.7
Sales value : 10,438,453 : 35,530,776 : 45,898,751 : 339.7 : 29.2
Cyclic, total: H : : ' : :
Production : 33,479,469 : 45,825,737 : 76,637,176 : 128.9 : 67.2
Sales ¢ 19,328,628 : 26,527,904 : 40,330,744 : 108.7 : 52.0
Sales value : 4,610,293 : 14,743,163 : 20,559,751 : 346.0 : 39.5
Acyelic, total: : : : : :
Production : 71,231,888 : 140,831,270 : 151,554,167 : 112.8 : 7.6
Sales ¢ 35,848,195 : 76,732,418 : 80,214,845 : 123.8 : 4.5
Sales value : 5,828,160 : 20,787,613 : 25,339,000 : 334.8 : 21.9
1. Cyclic Intermediates
Production : 20,793,132 : 19,935,769 : 49,574,216 : 138.4 : 148.7
Sales: : 9,461,180 : 8,852,650 : 21,544,445 : 127.7 : 143,4
Sales value : 1,000,359 : 2,803,327 : 6,566,387 : 556.4 : 134.2
2. Dyes
Production: : 206,240 : 250,780 : 265,881 : 28.9 : 6.0
Sales: : 198,592 : 232,711 : 241,396 : 21.6 : 3.7
Sales valu : 332,049 : 733,553 : 797,212 : 140.1 : 8.7
3. Organic Pigments :
Production : 53,322 : 76,716 : 88,248 : 65.5 : 15.0
Sales : 42,867 : 64,638 : 66,885 : 56.0 : 3.5
Sales value : 108,354 : 321,882 : 377,509 : 248.4 : 17.3
4. Medicinal Chemicals
Cyclic: : : : : :
Production : 110,129 : 157,210 : 178,550 : 62.1 : 13.6
Sales : 70,120 : 87,197 : 102,790 : 46.6 : 17.9
Sales value : 348,873 : 850,199 : 923,879 : 164.8 : 8.7
Acyclic: : : : : :
Production : 69,941 : 111,855 : 134,540 : 92.4 : 20.3
Sales : 56,804 : 97,915 : 122,865 : 116.3 : 25.5
Sales value: : 36,402 : 93,915 : 119,266 : 227.6 : 27.0

See footnotes at end of table,



GENERAL

TABLE 2.--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.S. PROBUCTION AND SALES OF
INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1978, anp 1979--CoNTINUED

(Production and sales in thousands of pounds: sales value in thousands of dollars)

*INCREASE OR DECREASE (-)
1
CHEMICAL 1967 1978 1979 1579 OVER 1979 OVER
1967
5. Flavor and Perfume Materials
Percent Percent
Cyclic: : : : :
Production 57,978 : 101,175 : 109,027 : 88.0 : 7.8
Sales 47,285 : 83,565 : 76,756 : 62.3 : -8.1
Sales value 52,866 : 137,239 : 153,047 : 189.5 : 11.5
Acyclic: : : : .
Production 53,558 : 88,271 : 85,512 : 59.7 : -3.1
Sales 49,311 : 56,656 : 58,358 : 18.3 : 3.0
Sales value 40,495 : 74,565 : 83,458 : 106.1 : 11.9
6. Plastics and Resin Materials
Cyclic: : : : :
Production 5,033,497 : 11,819,919 : 12,867,081 : 155.6 : 8.9
Sales 4,224,121 : 10,103,322 : 11,089,619 : 162.5 : 9.8
Sales value 1,036,940 : 4,969,197 : 6,038,224 : 482.3 : 21.5
Acyclic: H : : :
Production 8,759,452 : 27,057,873 : 29,004,100 : 231.1 : 7.2
Sales: 7,753,242 :+ 23,423,832 : 25,744,137 : 232.0 : 9.9
Sales value 1,635,690 : 7,380,227 : 9,341,575 : 471.1 26.6
7.  Rubber-Processing Chemicals
Cyclic: : : :
Production 220,139 : 325,001 : 338,654 : 53.8 4.2
Sales 169,970 : 200,514 : 233,994 : 37.7 16.7
Sales value 116,318 : 258,254 316,285 : 171.9 22.5
Acyclic: : : :
Production 43,994 40,802 : 56,083 : 27.5 37.5
Sales 30,878 : 27,935 : 45,705 : 48.0 63.6
Sales value 15,477 : 28,811 : 28,935 : 87.0 N
8. Elastomers (Synthetic Rubber)
Cyclic: : : :
Production 2,297,637 : 3,209,951 : 3,267,457 : 42.2 1.8
Sales 1,940,099 : 1,760,624 : 1,929,398 : 99.4 9.6
Sales value 439,580 : 551,299 : 725,327 : 65.0 31.6
Acyclic: H : :
Production 1,524,908 : 2,551,190 : 2,592,626 : 70.0 1.6
Sales 1,321,945 : 1,879,749 : 2,072,836 : 56.8 10.3
Sales value 434,657 : 1,323,807 : 1,599,326 : 268.0 20.8
9. Plasticizers
Cyclic: : : :
Production 929,871 : 1,781,612 : 1,825,925 : 96.4 2.5
Sales 865,084 1,470,534 : 1,532,596 : 77.2 4,2
Sales value 167,827 : 539,216 : 649,848 : 287.2 20.5
Acyclic: : : H
Production 332,908 : 304,172 : 307,026 : 92.2 .9
Sales 296,767 : 277,035 : 281,391 : 94.8 1.6
Sales value 93,142 : 163,684 : 175,693 : 88.6 7.3
10. Surface-Active Agents
Cyclic:? : : : :
Production 1,418,444 1,099,120 : 1,235,265 : 87.1 : 12.4
Sales 852,238 : 570,987 : 677,840 : -20.5 : 18.7
Sales value 95,810 : 228,476 296,902 : 209.9 : 29.9
Acyclic: : : : :
Production 2,060,851 : 3,638,733 : 3,713,174 : 80.2 : 2.0
Sales 897,786 : 2,137,048 : 2,181,640 : 143.0 : 2.1
Sales value 220,877 : 737,184 : 846,604 : 283.3 : 14.8
5

See footnotes at end of table.



SYNTHETIC ORGANIC CHEMICALS, 1979
TABLE 2,--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.S. PRODUCTION AND SALES OF
INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1978, anp 1979--CoNTINUED

(Production and sales in thousands of pounds; sales value in thousands of dollars)

INCREASE OR DECREASE (-)

: 1 H H :
CHEMICAL : _1967 : 1978 : 1979 : 1979 OVER : 1979 OVER
: : : : 1967 : 1978
11. Pesticides and Related Products : : : : :
: : : : Percent :  Percent
Cyclic: : : : : :
Production : 823,158 : 795,836 : 760,899 : 92.4 : -4.4
Sales: : 681,532 : 747,054 : 773,868 : 13.5 : 3.6
Sales value : 627,742 : 1,897,623 : 2,283,864 : 263.8 : 20.4
Acyclic: : : : : :
Production : 226,505 : 620,648 : 668,509 : 195.1 : 7.7
Sales: : 215,831 : 553,057 : 595,201 : 175.8 : 7.6
Sales value : 159,301 : 1,143,579 : 1,346,824 : 745.5 : 17.8
12, Miscellaneous End-Use Chemicals : : : :
and Chemical Products® : : : : :
Cyclic: : : : : :
Production: : (1,535,922): 4,002,939 : 3,810,382 : 158.1 : -4.8
Sal : ( 775,540) : 1,221,617 : 930,766 : 20.0 : -23.8
Sales value : ( 283,575): 718,464 : 543,636 : 91.7 : -24.3
Acyclic: : : : : :
Production : (58,159,771): 16,586,394 : 18,531,356 : 31.9 : 11.7
Sales : (25,225,631): 10,476,649 : 10,547,517 : -58.2 : .7
Sales value : (3,192,119): 1,994,612 : 2,488,552 : -22.0 : 24.8
13. Miscellaneous Cyclic and : : : : :
Acyelic Chemicals® : : : : :
Cyclic: H : : : :
Production : eae 3 2,269,712 : 2,315,591 : R 2.0
Sales H ces ¢ 1,132,491 : 1,130,391 : eee $ =2.0
Sales value : cee t 734,434 : 887,632 : cee 2 20.9
Acyclic: : : : : :
Production: : «eo ¢ 89,831,332 : 96,461,241 : cee 7.4
Sales : wes ¢ 37,802,542 : 38,565,195 : vee 2 2.0
Sales value : vee o 7,847,229 : 9,308,767 : ees @ 18.6

!Standard reference base period for Federal Government general-purpose index numbers.
Includes ligninsulfonates.
%Items in these two sections were previously included in the section named miscellaneous chemicals.

The following tabulation shows, by chemical groups, the number of companies that reported production in 1979
of one or more of the chemicals included in the groups listed in table 2:

Number Number
Chemical group of Chemical group of
companies companies
Cyclic intermediat 183 Elastomers (synthetic rubber)—=——m—mee——- 30
Dyes 39 Plasticizers 57
Organic pigments 35 Surface-active agents 167
Medicinal chemical 94 Pesticides and related products———=————- 84
Flavor and perfume materials—-—--- —————— 39 Miscellaneous end-use chemicals and
chemical products 133
Plastics and resin materials———-—————v —— 244

Miscellaneous cyclic and acyclic
Rubber-processing chemicalg—————————v —— 29 chemical 271




SECTION I -- TAR AND TAR CRUDES

STATISTICAL HIGHLIGHTS
Cynthia B. Foreso
Tar

Coal tar is produced chiefly by the steel industry as a byproduct of the
manufacture of coke; water-gas tar and oil-gas tar are produced by the fuel-
gas industry. Production of coal tar, therefore, depends on the demand for
steel; production of water-gas tar and oil-gas tar reflects the consumption of
manufactured gas for industrial and household use. Water-gas and oil-gas tars
have properties intermediate between those of petroleum asphalts and coal tar.
Petroleum asphalts are not usually considered to be raw materials for chemicals.

The quantity of coal tar produced in the United States in 1979 amounted
to 590 million gallons (see table 1). Production in 1979 was 9.3 percent more
than the 540 million gallons of coal tar produced in 1978. Sales of coal tar
in 1979 amounted to 344 million gallons compared with 295 million gallons in
1978. U.S. production of water-gas and oil-gas tars was not -reported to the
Commission for 1978 or 1979; production of these tars in 1968 amounted to 21
million gallons, according to trade publications.

Tar Crudes

Tar crudes are obtained from coke-oven gas and by distilling coal tar,
water-gas tar, and oil-gas tar. The most important tar crudes are benzene,
toluene, xylene, creosoté oil, and pitch of tar. Some of these products are
identical with those obtained from petroleum. Data for materials obtained
from petroleum are included, for the most part, with the statistics for like
materials obtained from coke-oven gas and tars, and are shown in tables 1 and
1B.

Domestic production of industrial and specification grades of benzene
reported by coke-oven operators and petroleum refinery operators in 1979
amounted to 1,673 million gallons--12.4 percent more than the 1,488 million
gallons reported for 1978. These statistics include data for benzene produced
from light oil and petroleum. Sales of benzene by coke-oven operators and
petroleum refiners in 1979 amounted to 903 million gallons compared with 757
million gallons in 1978. 1In 1979 the output of toluene (including material
produced for use in blending in aviation fuel) amounted to 1,010 million
gallons--4.2 percent less than the 1,054 million gallons reported for 1978.
Sales of toluene (Nitration grade, 1°) in 1979 were 597 million gallons com-
pared with 695 million gallons in 1978. The output of xylene in 1979
(including that produced for blending in motor fuels) was 972 million galloms,
compared with 845 million gallons in 1978. Over 99 percent of the 972 million
gallons of xylene produced in 1979 was obtained from petroleum sources. Sales
of xylene decreased slightly to 439 million gallons in 1979 compared with
446 million gallons in 1978.
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Production and sales figures on crude naphthalene from coal-tar oils in
1979 could not be published without disclosing the operations of individual
companies. Production of petroleum-derived naphthalene in 1979 amounted to
163 million pounds, compared with 156 million pounds in 1978. Production
figures on road tar for 1979 cannot be published; in 1972 production amounted
to 30 million gallons.

Some of the products obtained from tar and included in the statistics
in table 1 are obtained from other products for which data are also included
in the table. The statistics, therefore, involve considerable duplication,
and for this reason no group totals or grand totals are given.

Data for 1979 tar crudes were supplied by 10 companies and company
divisions.



[ -- TAR AND TAR CRUDES

TABLE 1.--TarR AND TAR cRubes: U.S. PRODUCTION AND SALES, 1979

[Listed below are all tar crudes for which any reported data on production or sales may be published. (Leaders
(...) are used where the reported data are accepted in confidence and may not be published or where no data
were reported.) Table 2 lists separately all products for which data on production and/or sales were re-
ported and identifies the manufacturers of each]

: : : SALES
H UNIT : :
TAR AND TAR CRUDES : OF : PRODUCTION : : t NIT
: QUANTITY : : QUANTITY : VALUE  : yarpgl
: : : : 1,000 :
: : : : dollars
Coal tar:2? Coke-oven operators : 1,000 gal-- : 589,553 : 344,412 eee t e
Crude light 0il:® Coke-oven operators—-—-—-——————- : 1,000 gal-- : 174,320 : 105,163 : cee 2 .o
Light-oil distillates: : : : : :
Benzene, all grades, total® : 1,000 gal-- : 1,672,660 : 903,323 : 1,195,399 : $1.32
Coke-oven operators: : 1,000 gal-- : 60,940 : 59,837 : 578,985 : 1.32
Petroleum refiners® : 1,000 gal-- : 1,611,720 : 843,486 : 1,116,414 : 1.32
Toluene, all grades, total® : 1,000 gal-- : 1,009,903 : 597,140 : 627,401 : 1.05
Coke-oven operators: : 1,000 gal-- : 9,238 : 8,360 : 58,611 : 1.03
Petroleum refiners : 1,000 gal-- : 1,000,665 : 588,780 : 618,790 : 1.05
Xylene, all grades, total® : 1,000 gal-- : 972,153 : 439,087 : 464,168 : 1.06
Coke-oven operators : 1,000 gal-- : 1,364 : 1,288 : 51,365 : 1.06
Petroleum refiners : 1,000 gal-- : 970,789 : 437,799 : 462,803 : 1.06
Solvent naphtha:® : : : : :
Coke-oven operators: : 1,000 gal-- : 1,377 : 1,406 : .. eee
Crude tar-acid oils:’® : : : : :
Coke-oven operators : 1,000 gal-- : 19,018 : 3,598 : ee t cee
Creosote oil (Dead oil) (tar distillers)’ (100% : : : : :
creosote basis), total : 1,000 gal-- : 107,689 : 51,410 : et e
Distillate as such (100% creosote basis)----—--: 1,000 gal-- : 80,530 : 40,491 : 27,776 : .69
Creosote content of coal tar solution (100% : : : : :
creosote basis) : 1,000 gal— : 27,159 : 10,919 : % : Q)
Tar, refined, for uses other than road tar------ : 1,000 gal-~ : 13,638 : 13,699 : 11,424 : .83
Pitch of tar (tar distillers)’, total-———-—————- : 1,000 tons- : 955 : 952 : 120,711 : 126.80
Hard (water softening point above 160° F)-----: 1,000 tons- : 508 : 505 : 85,782 : 169.86

Other® : 1,000 tons- : 447 447 34,929 : 101.56

'ynit value per gallon or ton as specified.

Includes only data for coal tar reported to the Office of Energy Data and Interpretation, Energy Information
Administration, Department of Energy (Energy Data Reports, Coke & Céal Chemicals in December, 1979, March
1980). At date of publication, sales value for coal tar was not available. Data on U.S. production of water-
gas tar and oil-gas tar are not collected by the U.S. International Trade Commission, but according to trade
publications, production of these tars amounted to 21 million gallons in 1968.

3Data reported by tar distillers are not included because publication would disclose the operations of indi-
vidual companies. At date of publication, sales value for coke-oven operators was not available.

*Includes data for material produced for use in blending motor fuels. The annual production statistics for
petroleum refiners on benzene, toluene, and xylene are not comparable with the combined monthly production fig-
ures because of fiscal year revisions.

Sales value figures are estimated from Energy Data Reports, Coke & Coal Chemicals in December, 1979, March
1980.

SBenzene, specification grades (1°, 2°) only.

Data from coke-oven operators were unavailable at time of publication.

In 1979, production of coal-tar solution centaining creosote (100% solution basis) amount to 58,032 thousand
gallons; sales were 36,084 thousand gallons, valued at 24,667 thousand dollars, with a unit value of $0.68 per
gallon.
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Footnotes--Continued
%Includes pitch emulsion, medium and soft pitch.

Note 1l.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Office of Energy
Data and Interpretation, Energy Information Administration, Department of Energy. Statistics for materials
produced in tar and petroleum refineries are compiled by the U.S. International Trade Commission.

Note 2.--Data for all other tars and tar crudes are not included in 1979 report because publication would
disclose the operation of indivisual companies. Preliminary coke-oven operators data were obtained.from’cumu-
lative totals reported in Energy Data Reports, Coke & Coal Chemicals in December, 1979, March. 1980, as the
annual publication data were not available to include in this report.

TABLE 1A.--Tar: U.S. PrRoODUCTION AND cONSuMpTION, 1978 anp 1979

(In thousands of gallons)

TAR ; 1978 : 1979
PRODUCTION ; ;
Coal tar from coke-oven byproduct plants, totall : 540,628 ; 589,553
CONSUMPTION :
Total : ) : )
Tar consumed by distillation, total ; %) ; (@)
Coal tar distilled or topped by coke-oven operators!————e—e—eeemeeeen 3 (&) : &)
Coal tar and oil-gas tar distilled by tar distillers®-——eeeeemmmeeeeo : 277,079 : 341,863
Tar consumed by the producers chiefly as fuell : Q) ; *
Coal tar consumed at coke-oven plants in miscellaneous uses!--————————- : * : *

!Reported to the Office of Energy Data and Interpretation, Energy Information Administration, Department of
Energy.

2Department of Energy data were not available at time of publication.

Reported to the U.S. International Trade Commission. Represents tar purchased from companies operating coke-
ovens and gas-retort plants and distilled by companies operating tar-distillation plants. Statistics also 'in-
clude tar consumed other than by distillation by tar distillers.

10
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TABLE 1B.--TAR AND TAR CRUDES: SuMMARY OF U.S. PRODUCTION OF SPECIFIED
prODUCTS, 1967, 1978, anp 1979

INCREASE, OR

Total : 1,000 gal-- : 126,234

UNIT * N
: : 1 : . : : DECREASE (-)
TAR AND TAR CRUDES : QuAgngY : 1967 : 1978 : 1979 71979 OVER : 1979 OVER
: : : : 1967 : 1978
: : : : Percent : Percent
Coal tar? : 1,000 gal-- : 780,334 : 540,452 : 589,553 : -24.4 : 9.1
Benzene:® : : : : : :
Coke-oven operators——-—--————-——--~— : 1,000 gal-- : 90,642 : 53,472 : 60,940 : ~32.8 : 14.0
Petroleum refiners-—————=—ee——e—- : 1,000 gal—~ : 878,704 : 1,434,957 : 1,611,720 : 83.4 : 12.3
Total : 1,000 gal-- : 969,346 : 1,488,429 : 1,672,660 : 72.6 : 12.4
Toluene: ® : : : : : :
Coke-oven Operators—-——=———==—w——- : 1,000 gal-- : 19,357 : 7,855 : 9,238 : -52.3 : 17.6
Petroleum refiners-——-—=-—————e-- : 1,000 gal—— : “624,454 : 1,046,107 : 1,000,665 : 60.2 : -4.3
Total : 1,000 gal-- : 643,811 : 1,053,962 : 1,009,903 : 56.9 : -4,2
Xylene:3 : : : : : :
Coke-~oven operators———————=————-- : 1,000 gal-- : 5,488 : 1,434 : 1,364 : -75.1 : -4.9
Petroleum refiners-————==—=—=—e—-— : 1,000 gal-— :  “449,349 : 843,782 : 970,789 : 116.0 : 15.1
Total: : 1,000 gal-- : 454,837 : 845,216 : 972,153 : 113.7 : 15.0
Naphthalene: H : s : : :
Crude® : 1,000 1b=—— : 520,991 : ¢) ¢ ¢ : ®)
Petroleum naphthalenes, all : : B : : :
grades : 1,000 1b-—- : 376,679 : 156,801 : 163,367 : -56.6 : 4.2
Total : 1,000 1b——— : 897,670 : e & ¢ ®
Creosote oil (Dead oil):’ : : s : H :
Distillate as such (100% creo- : : : : : :
sote basig)-———mmmmmmmm—————— : 1,000 gal-- : 108,832 : ©®51,343 : 80,530 : ) : Q)
Creosote content of coal tar 3 : : : H H
solution (100% creosote s : : : : :
basis) : 1,000 gal-- : 17,402 : 834,961 : 27,159 : A : (&)
986,304 : 107,689 : A : &)

!Standard reference base period for Federal Government general-purpose index numbers.

2Includes only data for coal tar reported to the Office of Energy Data and Interpretation, Energy Information
Administration, Department of Energy.

3pata reported by tar distillers are not included because publication would disclose the operations of individ-
ual companies.

“Includes data for material produced for use in blending motor fuels. Statistics are not comparable with mon-
thly figures which include some o-xylene.

sNaphthalene solidifying at less than 79° C. Figures include production by tar distillers and coke-oven opera-
tors and represent combined data for the commercial grades of naphthalene. Because of conversion between grades,
the figures may include some duplication. Statistics on naphthalene refined from domestic crudes are reported
in the section on "Cyclic Intermediates."

SStatistics for 1978 and 1979 cannot be published; to do so would disclose the operations of individual com-
panies.

"Includes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood pre-
serving.

%Includes data for creosote oil produced by tar distillers only in wood preserving.

Comparsion not possible because 1979 data from the Department of Energy were not available at time of publica-
tion for inclusion in report.

11
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TABLE 2.--TAR cRUDES FOR WHIcH U,S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURERS, 1979
[CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED WITH AN ASTERISK (*) : CHEMICALS NOT SO

MARKED DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND MAY NOT BE PUBLISHED.
MANUFACTURERS' IDENTIFICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3]

MANUFACTURERS' IDENTIFICATION CODES

TAR CRUDES : (ACCORDING TO LIST IN TABLE 3)
Light-oil distillates: :
*Solvent naphthal T NEV.
Pyridine, crude ba : KPT.

Naphthalene, crude, solidifying at: :
74° C to less than 79° C: :

74° C to less than 76° C :  ACS, KPT.
76° C to less than 79° C :  ACS, KPT.
Methylnaphthalene :  KPT.
*Crude tar-acid oils:! :
Tar-acid content 5% to less than 247---—-——————ueea—r : KPT.
Tar-acid content 24% to 50% : ACS.
Cresylic acid, crude : FER, KPT.
*Creosote oil (Dead o0il): :
*Distillate as such : ACS, COP, KPT, RIL, WTC.
*Creosote in coal tar solution : ACS, KPT, RIL, WTC.
All other distillate products: :
Carbon black oil :  KPT.
Creosote tar acid oil: :  KPT.
Crude coal tar solvent :  KPT.
Crude tetralin ¢ KPT.
Priming and refractory oil ¢ KPT.
All other: ¢ ACS, KPT.
Tar, road : ACS, RIL.
*Tar for other uses: Refined : ACS, KPT, RIL.

*Pitch of tar: :
Soft (water softening point less than 110° F)--
Medium (water softening point 110° F to 160° F)

ACS, KPT.
ACS, COP, KPT, RIL.

*Hard (water softening point above 160° F)———wm—eme— : KPT, RIL, WIC.
Pitch emulsion :  JEN.
Refined anthracene :  ACS.

.

!Does not include manufacturers' identification codes for producers which report to the Office of Energy Data and

Interpretation, Energy Information Administration, Department of Energy. Those producers are listed in the U.S.
Department of Energy, Energy Data Reports, September 4, ‘1979, entitled 'Coke Producers in the United States in
1978."

TABLE 3,--TAR AND TAR CRUDES: DIRECTORY OF MANUFACTURERS, 1979
ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of tar and tar crudes to the U.S. International
Trade Commission for 1979 are listed below in the order of their identification codes as used in table 2]

Code : Name of company : ¢ Code : Name of company
ACS ¢ Allied Chemical Corp., Chemicals Co. Div. : : KPT : Koppers Co., Inc.:

: HEH] H Organic Materials Group
CcoP : Coopers Creek Chemical Corp. HEH ¢ Roads Materials Div.
FER : Ferro Corp., Productol Chemical Div. HEH NEV : Neville Chemical Co.
HUS : Husky Industries, Inc. HE RIL : Reilly Tar & Chemical Corp.
JEN : Jennison-Wright Corp. HE WIC : Witco Chemical Corp.

Note.--Complete names and addresses of the above reporting companies are listed in table 1 of the appendix.

12



SECTION II -- PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS 13
FOR CHEMICAL COMVERSION

STATISTICAL HIGHLIGHTS

Louis N. DeToro

Primary products that are derived from petroleum and natural gas! are
related to the intermediates and finished products made from such primary
materials in much the same way that crude products derived from the
distillation of coal tar are related to their intermediates and finished
products. Many of the primary products derived from petroleum are identical
with those derived from coal tar (e.g., benzene, toluene, and xylene). Con-
siderable duplication exists in the statistics on the production and sales
of primary petroleum products because some of these primary chemicals are
converted to other primary products derived from petroleum and because data
on some production and sales are reported at successive stages in the
conversion process. The statistics are sufficiently accurate, however, to
indicate trends in the industry. Many of the primary products for which
data are included in the statistics may be used either as fuel or as basic
materials from which other chemicals are derived. In this report every
effort has been made to exclude data on materials that are used as fuel;
however, data are included on toluene and xylene which are used in blending
aviation and motor fuel.

The output of primary products derived from petroleum and natural gas
as a group amounted to 120,564 million pounds in 1979. Production in 1978
was 128,947 million pounds. The output of aromatic and naphthenic products
from petroleum amounted to 31,222 million pounds in 1979, compared with
54,638 million pounds in 1978. Production and sales data for cumene,
cyclohexane, ethylbenzene, styrene, o-xylene, and p-xylene were dropped
from section IT and added to section IITI of this report, accounting for
the large decrease in production data for 1979. Sales amounted to $2,517
million in 1979 and $2,663 million in 1978. Production of benzene, toluene,
and xylene from petroleum increased in 1979 by about 2 billion pounds, while
the unit values of these products were up markedly from last year's unit
values (table 1).

Production of all aliphatic hydrocarbons and derivatives from petroleum
and natural gas was 89,341 million pounds in 1979, compared with 74,308
million pounds in 1978. Sales of these products were valued at $4,659 million
in 1979, compared with $3,497 million in 1978. Production of ethylene was
29,904 million pounds in 1979. The output of 1,3-butadiene in 1979 (3,583
million pounds) increased from the production in 1978 (3,515 million pounds).

Data for 1979 crude products from petroleum and natural gas for chemical
conversion were supplied by 70 companies or company divisions.

lstatistics on chemicals from coal tar are given in Section I (Tar and Tar

Crudes) of this report. 3
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TABLFE 1,--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL

CONVERSION:-

U,S. PRODUCTION AND SALES, 1979

15

[Listed below are the primary products from petroleum and natural gas for .chemical conversion for which any re-

ported data on production or sales may be published.

cepted in confidence and may not be published or where no data.were reported.)
primary products from petroleum and natural gas for chemical conversion for which data on production and/or
sales were reported and identifies the manufacturers of each]

Table 2 lists separately all

(Leaders (...) are used where the reported data are ac-

: : SALES
PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL PRODUCTION - -
GAS FOR CHEMICAL CONVERSION UNIT
: QUANTITY VALUE VALUE!
1,000 : 1,000 : 1,000 : Per
pounds pounds : dollars pound
Grand total . 120,563,539 : 62,658,333 . 7,175,973 . $0.12
AROMATICS AND NAPHTHENES?2 : : : :

Total P 31,222,406 1 17,994,954 : 2,516,806 @ .14
Benzene (1° and 2°) : 11,797,794 ¢ 6,174,317 : 1,116,414 : .18
Dicyclopentadiene (including cyclopentadiene)——==—=——- : 68,410 62,103 : 6,907 : .11
Naphthalene, all grades 163,367 : 96,341 : 19,066 : .20
Naphthenic acid : 17,261 : 16,583 : 2,431 : .15
Toluene, all grades, total : 7,214,795 ¢ 4,245,102 : 618,790 : .15

Nitration grade, 1° : 4,690,764 : 3,459,988 : 507,573 : .15
Pure commercial grade, 2° : 700,713 : ee S ces 3 v
All other®* : 1,823,318 : 785,114 : 111,217 .14
Xylenes, mixed, total : 7,377,996 : 3,327,276 : 462,803 : .14
3° grade-- : 3,997,767 : 2,110,939 : 295,309 : .14
5° grade s, 1,427,812 : 605,033 : 82,402 : .14
All other* t 1,952,417 : 611,304 : 85,092 : .14
All other aromatics and naphthenes® : 4,582,783 4,073,232 : 290,395,: .07
ALIPHATIC HYDROCARBONS : :

Total : 89,341,133 : 44,663,379 : 4,659,167 : .10

C, Hydrocarbons, total . 37,787,370: 15,346,747 : 1,801,692 : .12
Eth : 7,883,702 ; 3,705,249 ; 196,121 ; .05
Ethylene s 29,903,668 ; 11,641,498 1,605,571 . .14

C; Hydrocarbons, total : 24,209,267 : 15,255,542 : 1,199,869 : .08
Propane : 10,010,851 : 7,891,199 ; 467,979 .06
Pl:opylenee : 14,198,416 : 7,364,343 ; 731,890 : .10

¢, Hydrocarbons, total . 12,274,183: 6,863,615 ; 958,927 ; .14
Butadiene and butylene fractions B 712,854 438,068 . 90,824 .21
1,3-Butadiene, grade for rubber (elastomers)------— . 3,582,642 2,504,473 . 550,991 . .22
n-Butane . 2,439,645 . 1,037,345, 104,382 , .10
1-Butene: - . 108,051 ; 99,398 . 19,428 . .20
1-Butene and 2-Butene, mixed’--. : 1,069,304 ; 645,444 68,895 . .11
Isobutane - . 1,535,430 ; 379,571, 22,963 . .06
Isobutylene, 2-butene and mixed butylenes——=—====———. 1,687,905 . 1,255,728 , 56,999 . .04
All other® : 1,138,352 . 503,588 . 44,445 .09

Cs Hydrocarbons, total : 985,659 ; 696,883 85,305 ; .12
Dibutanized aromatic concentrate . 201,532 ; 133,129 . 15,053 . .11
Isoprene (2-Methyl-1,3-butadiene) . 547,976 ; 197,278 ; 31,227 , .16
n-Pentane . 71,745 . ooy N cee
Pentenes, mixed . 164,406 oo s oo ces
All other® : cees 366,476 , 39,025 , 11

All other aliphatic hydrocarbons, derivatives and

mixtures, total : 14,084,654 6,500,592 . 613,374 ; .09
Alpha olefins!® . 800,595 . 470,951 , 122,273, .26

See footnotes at end of table.

15
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TABLE 1.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL

conNversION: U.S. PRoDUCTION AND SALES, 1979--CONTINUED

: ; SALES
PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL N K
: PRODUCTION : H :
GAS FOR CHEMICAL CONVERSION UNIT
: : QUANTITY : VALUE : VALUE!
ALTIPHATIC HYDROCARBONS--Continued : H H :
: 1,000 : 1,000 : 1,000 : Per
All other aliphatic hydrocarbons, derivatives, and : pounds : pounds :  dollars : pound
mixtures—-Continued : : : :
Dodecene (Tetrapropylene) H 323,907 : 89,357 12,568 : $0.14
Heptenes, mixed : 124,670 : 94,389 12,796 : 14
Hexan : 387,594 : 313,562 41,120 : .13
Nonene (Tripropylene) : 477,216 : 345,057 47,339 : .14
n-Paraffins!’ H 1,509,797 : 879,588 : 105,883 : .12
All other!? : t 4,307,688 : 271,395 .06

10,460,875 :

lCalculated from rounded figures.

The chemical raw materials designated as aromatics are in some cases identical with those obtained from the
distillation of coal tar; however, the statistics given in the table above relate only to such materials as are
derived from petroleum and natural gas, Statistics on production and/or sales of benzene, toluene, and xylene

from all sources are given in table 1 and 1B of the report on "Tar and Tar Crudes."

3Includes toluene, solvent grade, 90 percent.

“Includes toluene and xylene used as solvents, as well as that which is blended in aviation and motor gasolines.

SIncludes data for alkyl aromatics, crude cresylic acid, refined cresylic acid, methylcyclopentane, polyethyl-
benzene, distillates, solvents, and miscellaneous cyclic hydrocarbons.

5Includes data for refinery propylene.

"The statistics represent principally the butene content of crude refinery. gases from which butadiene is manu-

factured.
8Tncludes data for butanes, mixed Cy streams,

°Includes sales data only for Cs hydrocarbon mixtures, isopentane, n-pentane, mixed pentenes, and piperylenes.
1%Tncludes data for the following molecular weight ranges:

Mtncludes data for the following chain lengths:

Ce~Cy5 Cg—Cy95 C11-Cy53 Cy5-Cyy; and others.
Ce¢~Cq3 C9=Cys3 Cy9=Cyy3 Cpo=Cyq; and others.

!2TIncludes production and/or sales data for acetylene, amylenes, cyclooctadiene, di-isobutylene, eicosane, hydro-

carbon derivatives, methane, methyl acetylene propadiene, methylcyclopentadiene, mixtures of Cg and Csi C5 and C9
hydrocarbons, neohexane, n<heptane, n~octane, polybutene, propylene tetramer, triisobutylene, and other hydro-

carbons, and production data only for all other C, hydrocarbonms.

16
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[T -- PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION 21

TABLE 3.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL

CONVERSION: DIRECTORY OF MANUFACTURERS, 1979

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of crude products from petroleum and natural gas

for chemical conversion to the U.S.

their identification codes as used in table 2]

International Trade Commission for 1979 are listed below in the order of

Code Name of company Code Name of company
ACU Allied Chemical Corp., Union Texas MCB Borg-Warner Corp., Borg-Warner Chemicals
Petroleum Div, MNO Monochem, Inc.
AIP Air Products & Chemicals, Inc. MOC Marathon 0il Co., Texas Refining Div.
AMO Standard 0il Co. (Indiana) MON Monsanto Co.
APR Atlas Processing Co.
ASH Ashland 0il, Inc. NwP Northern Petrochemical Co.
ATR Atlantic Richfield Co., Arco Chemical Co.
0CC Oxirane Chemical Co.
BAS BASF Wyandotte Corp. OMC 0lin Corp.
BFG B. F. Goodrich Co., B. F. Goodrich Chemical
Group PAS Pennwalt Corp.
PLC Phillips Petroleum Co.
CBN Cities Service Co., Petrochemicals Div. PPR Phillips Puerto Rico Core, Inc.
ccp Crown Central Petroleum Corp. PPX Phillips Paraxylene, Inc.
CLK Clark 0il & Refining Corp. PTT Petro-Tex Chemical Corp.
co Conoco, Inc. PUE Puerto Rico Olefins Co.
COR Commonwealth 0il & Refining Co., Inc.
CPI Commonwealth Petrochemicals, Inc. QH Quintana-Howell Joint Venture
CPX Chemplex Co.
CPY Copolymer Rubber & Chemical Corp. RH Rohm & Haas Co.
CSD Cosden 0il & Chemical Corp. B
CSo Cities Service Co., Petroleum Products Group ** SHC Shell 0il Co., Shell Chemical Co. Div.
Ccsp Coastal States Petrochemical Co. b SHO Shell 0il Co.
SI0 Standard 0il Co.
DOW Dow Chemical Co. SKO Getty Refining & Marketing Co. &
DUP E. I. duPont de Nemours & Co., Inc. Delaware Refinery
SM Mobil 0il Corp.:
EKX Eastman Kodak Co., Texas Eastman Co. Div. Gas Liquids Dept.
ELP E1 Paso Products Co. Mobil Chemical Co., Petrochemicals Div.
ENJ Exxon Chemical Co. U.S.A. SNO SunOlin Chemical Co.
soC Standard 0il Co. of California, Chevron
FER Ferro Corp., Productol Chemical Div. Chemical Co.
FRS Firestone Tire & Rubber Co., Firestone SOG Charter International 0il Co.
Synthetic Rubber & Latex Co. Div. SUN Sun Company, Inc.
SWC Corco Cyclohexane, Inc.
GOC Gulf 0il Corp., Gulf 0il Chemicals SWR Southwestern Refining Co.
Co.-U.S.
GRS Champlin Petroleum Co. TID Getty Refining & Marketing Co.
TNA Ethyl Corp.
HCF Hercofina TOC Tenneco 0il Co., P & M
HES Amerada Hess Corp. (Hess 0il Virgin Islands TUS Texas-U.S. Chemical Co.
Corp.) TX Texaco, Inc.
HMY Humphrey Chemical Co.
HST American Hoechst Corp. uce Union Carbide Corp.
uoc Union 0il Co. of California & Chemicals Div.
USI National Distillers & Chemicals Corp.,
JCC Jefferson Chemical Co., Inc. U.S. Industrial Chemicals Co.
USR Uniroyal, Inc., Uniroyal Chemical Div.
Uss USS Chemicals Div. of U.S. Steel Corp.
KLM Kalama Chemical, Inc.

Note.--Complete names and addresses of the above reporting companies are listed in table 1 of the appendix.

21



22



SECTION ITI -- CYCLIC INTERMEDIATES 23

STATISTICAL HIGHLIGHTS
Edmund Cappuccilli

Cyclic intermediates are synthetic organic chemicals derived principally
from petroleum and natural gas and from coal-tar crudes produced by destruc-
tive distillation (pyrolysis) of coal. Most cyclic intermediates are used in
the manufacture of more advanced synthetic organic chemicals and finished pro-
ducts, such as dyes, medicinal chemicals, elastomers (synthetic rubber),
pesticides, and plastics and resin materials. Some intermediates, however,
are sold as end products without further processing. For example, refined
napthalene may be used as a raw material in the manufacture of 2-naphthol
or of other more advanced intermediates, or may be packaged and sold as a
moth repellant or as a deodorant. In 1979 about 43 percent of the total
output of cyclic intermediates was sold; the rest was consumed chiefly in the
producing plants in the manufacture of more advanced intermediates and finished
products.

Total production of cyclic intermediates in 1979 amounted to 49,574
million pounds, compared, with 19,936 million pounds produced in 1978. Sales
of cyclic intermediates in 1979 were 21,544 million pounds, valued at $6,566
million, compared with 8,853 million pounds, valued at $2,803 million in 1978.
The 1979 totals are significantly higher than the 1978 totals because of the
addition of the following cyclic intermediates: cumene, cyclohexane,
cyclohexene, ethylbenzene, styrene, m-xylene, o-xylene, and p-xylene. The
figures on U.S. production and sales of these eight cyclic intermediates were
included in Section II, Primary Products from Petroleum and Natural Gas for
Chemical Conversion, from 1976 through 1978.

Intermediates which were produced in excess of 2 billion pounds in
1979 were ethylbenzene (8,448 million pounds), styrene (7,484 million pounds),
dimethyl terephthalate (6,159 million pounds), p-xylene (4,650 million
pounds), cumene (3,917 million pounds), phenol (2,981 million pounds), and
cyclohexane (2,425 million pounds).

23



24



[1T -- CYCLIC INTERMEDIATES

TABLE 1,--Cycric inTerMeEDIATES: U.S. PRODUCTION AND SALES, 1979

[Listed below are all cyclic intermediates for which any reported data on production and sales may be published.
(Leaders (...) are used where the reported data are accepted in condifence and may not be published or where
no data were reported.) Table 2 lists all cyclic intermediates for which data on production and/or sales
were reported and identifies the manufacturers of each]

: SALES
CYCLIC INTERMEDIATES : PRODUCTION : . s UNIT
: QUANTITY VALUE VALUE!
1,000 1,000 : 1,000 B Per
pounds pounds :  dollars : pound
Grand total : 49,574,216 : 21,544,445 : 6,566,387 : $0.31

Acetoacetanilide: : 10,053 9,131 7,300 : .80
o-Acetoacetanisidide : 1,663 1,414 2,386 1.69
o-Acetoacetotoluidide : 1,797 1,269 : 1,196 : .94
Alkylbenzenes2 : 626,732 : 492,087 : 168,907 : .34
1-Amino-2-bromo-4~hydroxyanthraquinone---—-========e-- : 808 : el 2 vee 8 .
p~[ (p-Aminophenyl)azo]benzenesulfonic acid-~—m==m=—e—m : 302 cee 2 vee 2 ves
Aniline (Aniline oil) : 689,783 269,316 69,798 : .26
Anilinomethanesulfonic acid and salt : 308 . cee 2 ..
Benzoic acid, tech : 77,043 34,334 11,056 .32
2-Benzothiazolethiol, sodium salt : 14,753 8,088 . 3,332 . 41
Biphenyl : 58,180 : 31,823 5,708 .18
Butylphenols, mixed : 7,978 : 5,861 2,497 .43
Chlorobenzene, mono- : 323,402 114,166 31,395 .27
4-Chloro-3-nitrobenzenesulfonamide 761 eee 1 cee 3 ..
Cresols, total’ : 108,166 108,499 62,472 .58

o-Cresol g : 24,235 28,788 : 12,239 .43

All other* 83,931 : 79,711 50,233 . .63
Cresylic acid, refined® : e 45,488 13,868 .31
Cumene 3,917,416 : 1,743,126 319,324 .18
Cyclohexan 2,425,280 : 2,397,160 519,230 .22
Cyclohexanone: 874,995 : 46,491 17,017 . .37
o-Dichlorobenzene: 57,113 : 56,503 17,559 .31
p-Dichlorobenzene 83,462 : 83,753 25,770 .31
2,4~Dichlorophenol : eee 9,017 . 4,178 . 46
N,N-Diethylaniline : 2,554 2,419 . 2,636 . 1.09
1,4-Dihydroxyanthraquinone (Quinizarin)---—-——-——-=-=- 1,337 . e s e e
N,N-Dimethylanilin : 13,714 11,349 . 7,650 . .67
N,N-Dimethylbenzylamin : 288 249 543 2.18
N-Ethylaniline, refined : 2,369 : 1,839 ;. 1,860 1.01
Ethylbenzene . 8,448,362 . 364,854 . 59,358 .16
Isocyanic acid derivatives, total s 1,342,905 1,159,912 679,846 .59

Polymethylene polyphenylisocyanate : 487,725 . 421,231 237,703 . .56

Toluene-2,4~ and 2,6-diisocyanate (80/20 mixture)---; 687,045 . 619,980 337,491 . .54

Other isocyanic acid derivatives . 168,135 . 118,701 104,652 . .88
4,4'-Isopropylidenediphenol (Bisphenol A)--===—-——e—=m : 575,849 186,552 73,192 .39
Leuco quinizarin (1,4,9,10-Anthratetrol)-—-——-—====——--m : 128 e e s .
Metanilic acid (m-Aminobenzenesulfonic acid)--------—- . 1,173 . .o e
3-(N-Methylanilino)propionitrile: 110 ., ces ces vee
o-Methylstyrene : 81,595 . 63,181 13,636 .22
o-Nitroaniline . 10,424 . 5,333 5,893 . 1.11
p-Nitroaniline 16,282 ., e cee s .
Nitrobenzene 952,414 22,098 . 5,281 . .24
Nonylphenol 154,666 . 63,259 . 19,224 , .30
Phenol, total’ 2,981,210 ., 1,626,559 . 435,282 .27

From cumen . 2,900,626 . cee cee s ..

Other® . 80,584 . e s

See footnotes at end of table.
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TABLE 1.--CycLIC INTERMEDIATES:

SYNTHETIC ORGANIC CHEMICALS, 1979

U.S. PRODUCTION AND SALES, 1979--CONTINUED

f f SALES
CYCLIC INTERMEDIATES : PRODUCTION : H : UNIT
: : QUANTITY : VALUE : VALUE!
: 1,000 : 1,000 : 1,000 : Per
. : pounds @ pounds : dollars : pound
2,2'<[(Phenyl)imino]diethanol (N~Phenyldiethanol- - : : H :
amine) : eee d 358 : 273 : $0.76
Phthalic anhydride : 1,012,857 : 551,504 : 166,885 : .30
Salicylic acid, tech : 40,247 : 5,060 : 4,439 : .88
Styrene T 7,484,233 ¢ 3,266,336 : 933,191 : .29
Terephthalic acid, dimethyl ester® : 6,159,244 : oo $ cee 8 coe
Tetrahydrofuran : 120,296 : 44,183 : 34,901 : .79
Toluene-2,4-diamine (4-m-Tolylenediamine)---—-=———=e=— : 228,871 : 109,116 : 27,548 : .25
o-Xylene : 1,081,529 : 903,259 : 166,790 : .18
p-Xylene : 4,649,787 : 2,701,404 : 593,486 : .22
All other cyclic intermediates: : 4,931,777 : 4,998,095 : 2,051,480 : .41
lcalculated from unrounded figures.
2Includes straight-chain dodecylbenzene, tridecylbenzene, and other straight-chain alkylbenzenes. Branched-

chain alkylbenzenes are included in "All other cyclic intermediates.”

*poes not include data for coke ovens and gas-r
pretation, Energy Information Administration, Dep

etort ovens, reported to the Office
artment of Energy.

l'F:I.gm:es include (o,m,p)-cresol from coal tar and some m-cresol and p-cresol.

SThe 1978 production figure was incorrect,

of Energy Data and Inter-

SThe figures for terephthalic acid, dimethyl ester (DMT) include both the acid itself and the dimethyl ester

without double counting.
DMT. The 1978 production figure was incorrect.

The acid production figure was multiplied by the factor 1.16 to convert it to equivalent

26



27

ITT -- CYCLIC INTERMEDIATES

*OLM ‘HOL ‘D14 ‘NOW

‘OIM ‘HOL “‘DOS

“0LM “D0n
00N ‘oS
*LSH
*LSH
“LSH

(€ ITEYLI NI LSIT Ol HNIQH0IDY)
S3A0D NOILVYDIJAIINIAI ,SYIUNIOVIANVM

‘TIM
‘NOMW

“0IM

“Yyy

‘NOW
LA
‘333
‘L33
‘LA3

©IvYS

‘0D
‘0D

‘NOMW

cad
‘XDY
IIT
“IIT
“IIT
‘mMas
c AT
‘AT
TAID
‘ayg
“LSH
‘qug
‘qug
‘aqyg
“oas
‘YyY
“LAT
“HOL
‘0¥l

@ 00 ee @8 es es es er ss es es se es es ss s s s e es es es es e s e es e s es es es e ss es se e ee e an

u:M M>W0wﬂmv ¢T&oapop 3deoxi) IO
-I9Yjzo
- = = = = = = = - - uTteys-3jyHTrEI}S

(uteyd=- 3y81BILS

Y30 TT® SUaZUSqTAYTY
‘duazuaqrdosapoq
‘auazuaqrioapoq

: (INIZNIETIDIAIVLI ONIANTIONI) INIZNILTXDIAOA

U I 7. R0

TI3 . pue TAo9pop 3d90XJ) UTEYos-3YSTRI}S SUdZUIqTAYTY

:SINIZNIGTXATVY =

- = = = = = = = = = = -~ -3u3ydoTy3TL3a0V¥-2
- = = = = = = —9PTIOTYD TATTUBFTINSTLAIIOY-N
- = = = = —3ueyjzsaaInTAUOFTNSaUAZUdqTL3doY-d

-3TeSs

wntpos
- - - - 9pITWEBUOFINSAU’ZUdqTL3IdY-d
[UTWERUOFTNSduanToz-d-outwerL33oy-o
- - - - ®pTIpPINIo3zo033oY-d

- - ="yosaj

‘pToe OTUOFTnNsauazuaqrdiasy-d

‘3auouaydozady

- - - -3uoyjzydeuolzady-,|
- - OPTIPTTAX-W-32080330Y
®PTPTTAX0312080392Y~,h .2
- —-9PTPINTO0306330BO0390Y-Oy
~ — OPTPTISTUE}DDBO3IOY-Oy

SPTTTUE] 92803 30Y

- - - - -°PTIPTSTUE}32Y-d
- - - *ys®3 ¢IPTTTUEB}BOY
~9UTTTUBRTAYJO-N-(TAY}POPTUTUTOONS-Z ) ~N-OPTUERIDOY-¢
TOUBRY}STP[ OUTUT (TAUBIYIAXOY}PW-Z-OPTWRLSOY~-G) |-, 22

- pIo® OIUOJ

~InsTpauaTeyjydeu-gG ‘| -[ oZe( TAUIYdOUTUE-H-OpPTWE}dDY-2) |-

H.Eobmomm QILYNDISHEQ FHL HIIM NOILVOIJIINIAI SIH OL INASNOD LON QIQ YTYALOVANNYW THI

LYHL SHIAINDIS ,X, NV

"€ HTEVI WOY4 NENVI TUV MOTHE NMOHS SHT0O NOILVOILIINIAI ,SHTYNIOVINNVH

"aQIHESITINd

24 LON XVW QNV HONEAILNOD NI QHIJEOOY H¥V VIVA QEIY0JTY THLI ASAVOHEE T ETIVI NI 9VEALY ION 0Q QIAYVW 0S8 ION
STVOINZHD (#) MSI¥ALSY NV HLIM MOTEY QANYVA ZYV T ATEVI NI NEAID Zay SOILSILVLIS HLVYVJAS HOIHM ¥O04 STVOIWIHO]

6L6T

‘YFINLOVIONVI

18 CITAILNICI ‘TEALYOJEY FYAM STTVS ¥0/ANV NOILONQOMd *S°N HOIHM H04 SELVICENNEINI OITOXD=="2 HTILVL

27

328-942 0 - 80 - 3



SYNTHETIC ORGANIC CHEMICALS, 1979

28

(€ ITIYL NI ISIT OL 9NIQIO0IDV)

SIAOD NOILYDIJILINIAI

X9 QETAILNHEAI

I
|
I
|
|
!
|
|
|
|
I
!
I

A 2 - - - - - - = - m = = = = = = = = = = = = = = = —=(DPIDY
: qa2) [L=HE€0S] PTP® OTUOFINSIUINTO}-W-0IOTYD-G-OUTWY -9
*dN@ ‘SYE ‘XDY : - - — - [L=HEO0S] PTP® D2TUOFINS3UINTO}-d-0TOTYDP-G-OUTUY-T
*EO0Y : = = = = = = = = = = = = - - - 9uTrZepridAdoIOTYD-9-OUTUWY~-E
*D¥L ¢ - = = = = = - ~ —’uournbeaIYjURAROIPAY-H-O0TOTYD~Z-OUTWY~]|
"MNHD : = = = = = = = = = = = - ~ - Q9UOU’aYdoZUSqOIOTYR-G-OUTWY~Z
*IT ¢ = = = = = = = = = = = - - —-3UOUTINbERIYIURBOIOTYO-|-OUTWY-Z
‘DYL ¢ - - = = = = = = = = = - - -?uournbeaIYyjURCICTYD-G-OUTWY-|
*0dA ‘dAd ‘DY ¢ - = = = = = = — — PUOUTNhRIYIURAXOIPAY-H-OWOI-Z~-OUTWY~|%
*ODdA ‘D¥L ! - - = = = = = = = = = = - - 3T®S WNTPOS PUB PIO® OIUOJ
: =INS2UILBIYFUR-Z-OXOTIP-0l ‘6-CIPAYTIP-0l ‘6-OWOIq-Hh—OUTWY -]
"OYL : - - - PTO® OTUOFINS-g-TOYFYdRU-9-(OUTWRTAOZUSOUTWY~,H)T
‘X : 3TES WNTIPOSOUOW ‘PTOE DITAXROGIELODDTOZBTIYFO0ZUS(-9-OUTWY~Z
‘dAd ¢ = = = = = = = = - PTOB® OTTAXROQIBDOOTOZBRTY}OZUI]-9-OUTWY -
CINd ¢ - = = = = = = = = = = = = = = = = - —~TOTY}OUDZUIOUTWY-0
VYL ¢ = = = e = e e = = e e = = = = = = = - e - - - - - PTO®
3 oTUoFInsauateyzydeu-z-4xo01pdy-h~(opTurzuaqoutuy-d)-/
*E0Y f = = = = = = = = = = - - JUOCUTNDBEIYJUBOPTWERZIUI-H-OUTWY~|
*MS ! = = = = = = = = = = = = = = = = = = ~ - OPTWEZU3COUTWY~Z
*H@S ¢ = — = = = = = = = = = = = = — - - - - - °pTWezuaqoutuwy-d
DL ¢ - = - = = - = = — — - - = - - — - - = - - - - - - (6
: MOTT®X PIOY °"I°D) PTIO® ODTUOFINSOUSZUIGTIPOZE~,H‘E-OUTWY-9
*D¥L ‘DdS ‘KDY ¢ -~ = = = = = = = = = = = - =3Tes pue suournbeIyjzuUBOUTUWY-|
"MOd : - - = = = = = = = = - = - - - - - -9pITTUESTUEB-d-OUTWY-E
‘DYL : - - - = - PINE DTUOFTNSIUIZUIGOIFTU-G-(OUTTTUBOUTUY-d)-2
‘DL : = ~ - - — PIO%® DSTUOFINSIUIZUSG(OUTTTURBOUTWE-d)-Z-OUTWY-G
DS ‘ISH ¢ =~ - = = = = = = = = = - = - ~- - 9PIPISTUE}AOE-d-OUTWY-,E
*D¥L ‘dNd : - - - - —(QUTWRTPIUITAUIYd-d-TL390Y) SPTITUEIIOBOUTUY-, 4
DYL ‘DY 2 = = = = = = = = = = - = = - - = - - —9PTTTUER}SIDBOUTWY-,E
*OdA ¢ = = = = = = = = = = = - -~ - -PIO® OJIUOJTNSAUIdDEIYFUE-Z
: —OXOTIP-QT “6-0aPAUTIP-0T“6-(OUTITTUBOUTWERYIDE-4)-H-OUTWY -]
<dna m = & = & & - = 4 4 = = = 4 = = 4 = = @4 =~ ~3T®S WNTPOS
‘PTOE® DTUOFTNSIUIZUI|[ 0z B (TAUSYdAKROYJIUW-E-OUTUY~H)]-W
*IIY - - e e e e & e = = = = = = = = - -DPOXTW ‘SOUTPTIAATAATY
c43d -~ e e e e e e e = = = = = = = = = - -pO9XTW ‘STOUIYdTAYIY

W SYTINIDVINNYM

QINNIINOD--6L6T

CHEMALOVANNYRH
‘QELY0JTY IYIM SITYS YO/ANY NOILDNAO¥d °"S°N HOIHM ¥0d SILVIAIWEIINI OITDXD--"2 ITEVL

28



29

ITT -- CYCLIC INTERMEDIATES

oYL - -
“ddL : - -

pIo®e oa:OHHSmI:lw:owﬂﬁmﬁmmwsmﬂwﬁm:pwsl.:|O=Aﬁ<|N

- - - - - PIDO®B OTUOJ

: |H:mﬂvm:wﬂm:v£mmc €L - —oumnﬂmﬂO# -0—-AXOY}aW~G-OUTWY-H) |-/

"D¥L : - -

- = — - - PIO®B OTUOJ

: |H=Mﬂvw=wﬂm5v:mw: -Gl - _onwaﬂmﬂov 0-4AXOY33UW-G-OUTWY~h) ]-¢
21BUOJTNSSUL2ZUSQ ‘PIOB O
—L¢Z2-AX0IPAY-H~ monmnﬁmﬂov 0-AXOY3BW-G-OUTWY-h) ]-H

0dL - -

"O¥L : - -

‘DYl ‘dnd ‘DY :

TuoJInstIpausaTeylydeu

- - PIOo® OTUOJ

Instp w:mﬂmnv:mm: g Fﬁonmﬂﬂm:w:mmxosﬁwﬁ —-£-OUTWY-4) ]-¢
PIO® DTUOFINSIU3ZU([ 0Ze( TAUIYdEAXOY3BUW~C-OUTWY -4 ) ]-W

X ‘TI¥ : - - - - - pIdE uw:owa:um:mnnwnﬂm:vmslulhxonvwﬁlmno:ﬂE<|:
DEL f = = - = = e = = = - - - - - - - - - - - - -pIO®B 0TI0%Z

:  -u3qoI3TU-G-(OoZeTAYyjydeu-| -OFINS—-/- mxouvm: ~G-OUTWY-2)-2

*D¥L : - — - = = = — = = - OPTIIIUEB}IDBOIITU-G-LAXOIPAY-Z-OUTWY-E
YL - - - - - - - - == = - - - = - = = = - - - - - - 37TBS

3 WNIPOS ‘pIoe dTIUOFINsauaTeyjydeu-z-AxXozpAy-h-ouTWY-9

*DYL ‘XDY : = = = — - — PTO® DHTUOFINsaudTeYzydeu-| -AXoxIpAYy-g-OUTWY-H
"DYL t - = = = = = = = = = = = = = = = - - - - -21BUOJINSSUS3Z

: |:wn ‘pIdoe oﬂ:owﬂsmﬂvw:wam:v:mwnih.Nlmxouua: G-OUTWY-h
“X¥M o - - - - - - - - - - -—93®eydsoyd

: w:ﬂvﬂzﬂow —-u- ﬁﬂm:#wowdﬁm:owH=WH>:#wE mv -N-TAY33-N-OUTWY-h

‘MAS : = = = = = = = = - - —PTIO® OTWBUUTDOAIPAYTAY}D-D-OUTWY-§

DS t = = = = = = = = = = = = = = - -~ ?2702ZBqAIEDTAY3O--OUTWY-§

DYl : -~ - = = - - —9PTWERTOUBYIIFTNSIUIZUIGTAYISWIP-€ ‘Z-OUTWY-G
"D¥L : - - - - = = = - = - - - - - - - - -27BUOJTNSSUSZUSQ-,§
: ‘prow otuogInsIpauaTeylryYdBuU-L°2-1P-[ (02®)sTq(2uUsTL

: ~usyd-d-TAY3dW-G-AXOYFBW-2) |-, h ‘E-LROIPAYTP-, G ‘h-OUTUY-G

XYM : - - - - - -93BFINS DUTTTUR(TAYIILK0IPAY-g) TP-N‘N-QUTUY-4
QYL ¢+ - - - - - - - - 37BS WNIPOS °‘PTIOB OTUOJINSSUSOBIYIUEB-Z

: —OPTWBUOFINSAUINTO}~-d-H4-O0XOTP-Q| ‘6-OCIPAYTP-Q| ‘6-QUTUY-|

M3 : - = — = = - - - — -~-9PTIOTYD0IPAY ‘TOSIID-W-OIOTYDTPOUTWY

*TY¥S ¢ = = = = = = = = - - - —-3[OZEBTYJ}OZUSGOIOTYDTIP-9‘G-OUTWY-Z

DL : - - = = = = = = = - — —3UoUTNbEIYUBOIOTYDTP-H‘Z-OUTWY-}

‘OdA ‘dNd : - - = = = = = - — - - - ?UCUTNbERIYJUBOWOIqTP-4‘Z-OUTUY~|

‘dd 1 = = = = - - —3PTIOTYD ‘PIOE OTTAXOGIRIBUBKIYOTOLD0UTWY-|

MS : ~ = = = = = = = = & = = = = = = = - - - TOSs3Id-d-OUTWY-Z

(€ ITIYL NI ISIT OL ODONICQYODIDY) :

S3IA0D NOILYDIJIINIAI

Ad QEIJILNEAT

s SYTINIDVYINNYH $

GEANILNOD--6L6T

‘QILY0JIY IYIM SIATYS YO/ANY NOILDNAOAd

CYIUALOVANNYI

“S°N HOIHM Y04 SHILVIAIWHILNI DITOXD--"7 JTdYL

29



{THETIC ORGANIC CHEMICALS, 1979

SY

~0ZPAYTP-01 ‘6~ (OUTTTURTAY}SWOUTWESUSTAYFBW-f) ~h-OUTWY~]|

30

(€ ATEYL NI ISIT OL ONIQYO0DIIV)

30

SIA0D NOILVYDIJIINIAI

X9 QIIATLNIAI

«SYTINLDVINNYM

D81 1 - = = - = = - - - - pTIdoe OITADTTes|[oze(TdAudydoutuy-d)}-g
*D¥lL : - -pTIOSE OTUOFINSTpIUITeYIydeu-¢ ‘| -foze(TAuaydouTuy-4)]-L
‘D¥L ‘dn@ ‘X0Y : - - - - - - - pPTO® OTUOFINSAUIZUIq[oZe(TAuaydoutwy-d) }-dy
*D¥L ‘O¥ : - - - - - - - PIOE OTUOFINsSaUaZU3q[ oze( TAuaydoutuy-d) ]J-uw
*NDS ¢ = = = = = = = = = = = = = = = = = - - - - _—TouaydouTtwy-d
*PDEL : - = = = = = = = = = = = = = = = =~ - - - - -~TouaydouTwWy-o
*LXIM ‘Q¥L ¢ - — = = = = — = = = = — =~ - - - DPIOSE OIUBTTTIOTUIdOUTWY-Q
“U0N @ = = = = = = = = = = = = = = = - -JUOUTPTTOZEXO-Z-OUTWY-§
CTLY : = = = = = = = = = =~ = = = = = = - -PTO® OTTTUEBXOOUTWY-,f{
MIV ¢ = — = = = = = = = = = = = - - - - -PTO® OTTTUBXOOUTWY-,§
*MOd ¢ = = = = = = = = = = = = = = - - -9TOZETY3O0I}TU-G-OUTWY-Z
‘Oo¥L ‘TIVY ‘DY : - - - - - -PTO® DTUOFINSTPIUITTIS-,Z‘Z-0T3TU~, h-OUTWY -4
‘0SS : = = = = = = = = = = = = = - - 9PITTUEB}9DEBOIJTU-H-OUTWY-Z

0¥l ‘DY : -3T®S WNTPOS pPIo®w oﬂcoyﬁﬂmonoHwﬂpngws|m|hxon©%n|alozﬂs<
: =L) 3TeS WNTPOS ‘PTO® ODTUOFINS-g-Toyjydeu-|-outwy-g9
*O¥L ‘ONE 2 - - - = = = = - = - = = = = - - - - - TOoyzydeU-Z-OUTWY-@
ONE : - - = = = = = = = = = - - - - -TOYjzydeu-Z-OoUTWY-(§ PuUE)S§
‘O : - - - = = = = = = = = = = = = - - - - ToyjydeU-¢-ouUTWMY-T
DYl ‘DY : - -(PTO® S,Id2UUD0Ig) PTO® DTUOFINSIUITEBY3YdBU-Z-OUTWY~Q
‘MS ‘XDY : - - - (PTDd® SeIqOlL) pTo® oTuoFTNSaUITEBYFYdBU-| ~OUTWY-Z
‘X : = = =3TeS WNIPOS ‘PTIOE® DTUOFTNSTpPIUITEYjydeu-G‘|-ouTwy-2
“D¥L ‘dnd ‘DY : (PTO® H outwy) PTO® OSTUOFTINSTpPAUSITRYFYdRU-€ ‘| -OUTWY-/
‘D¥L ‘DY : - —(PTO® I OUTWY) PTO® DTUOCFINSTpPaUaTeyjydeu-g‘|-outwy-9
YL : - = = —(PTOY D) PTO® DSTUOFINSTIpPIaUdTRYFYdeu-g | -OUTWY-§
RD¥ 2 = = = = - - - - — PTO® OJTUOFINSTPIUITEYJYdBU-G‘|-OUTWY-2
*ROY : - - - - - - = - - - - 9TOZEBIPETIY}-h‘E‘|-TAYjou-g-outWy-2
VYL 2 - - - - = = = = = - = - TOUdYd(TAUOFINSTAY}2W)-h-OUTWY~2
II¥ : = = = = = = = = = = = = = = - -~ 3UIPTIAATAY3OW-g-OUTWY-Z

o4l : - - - - - = = = = = = = - -pTO® OTUOJTNSIPAUSQ
: Oﬂﬂvml.a N Aﬁa | -UTT0ZeI48d-Z-0KO0~G~TAYJIU-€ )~ , h-OUTWY~4

“ddA ¢ - - = - PIO® OTUOJTNS-Z-9USOBJIYJUBOXOTP-0| ‘6-0IPAYTD
: |OH 6-(OUTTTUBOUTWRTAYJSUTPIUITAYFSU- PUR §)-h-OUTWY-|

"O0dA ¢ - - - - - DPIO®B DTUOJTNSAUIDBIYIUB-Z-O0XOTP-0T 6-0IPAYTID
: -0l ‘6-(OUTTTUBOFTNS~-Z-TAYJOUOUTWEIUSTAYJDU-4)-h-OUTWY-|

‘DdA @ - = = = - - - ~ -~ PIODB OTUOJTNSSUSIBIYJUB-Z-OXOTIP-0T°6

QINNILNOD--6L6T

CgEYNIOVINNVIH

‘@EIY0dTY IYIM SIATYS ¥O/ANY NOIIONAO¥d °“S'N HOIHM ¥Od SILVICIWYIINI DITOAD--°"2 ITEVL



31

ITT -- CYCLIC INTERMEDIATES

‘¥sn ‘dny ‘40N

“O¥L
X1
“UNW ‘WTIA ‘NH
-1

-1
cLAZ

o4
*Jd¥L ‘MS
.
*dna
hreX- 04
dnda
coas

c A3

“J¥lL ‘dna ‘XOY
prex- 04

“HOXL ‘TIW ‘143
© X0V

‘TYW ‘IDI ‘Isd ‘dna@ ‘XDY
el -1

*OY¥l

*dna

cdna

‘HAS

1TV

“II¥ ‘d3N

A

CTYR

“IDI

*Jd¥L ‘dna

*dna

(€ ITEYL NI ISIT O1L ONIAYODIY)

SICO0D NOILWDIJIINIAI

X4 CATAILNECT

«SYIYNIDVIONYU

s e e

L I Y

L

- ~ - pToe STUOFTNnsauUdTeYjIyYdeu-Z-AX0IpAY-h-OpTWRZUDG-~/

- = = = - -~ - —’uouTnbexyjueoITOTYO-G-OpPTURZUIG-]
e e e m e m e m e = = = = - ~*yna3} ‘3pAyapTEIZUIY
e e e s e e e 4 - 4 = = = = = = = = =3T®S WNTIPD

~OSTP ‘pTOe DTUOFTNSTPAIUTZRIPAY-Z‘|~(TAuournbeayjuy-|)
- - - - PTOE® OTTTUBIYFUETP (IUITAUOUTNBRIYFIUY-G‘L)-'N‘N
-~ = - = & = = = = = = - - -2UOTI}-HT‘Q¢G-UBPTIOB[D-E

QIANIINOD--6L6T
‘CEILY0dEY AYIM SITVS ¥O/ANY NOILONAO¥d °“S°N HOIHM Y04 SILYICIWYIINI DITOXD--"2 ITHVYL

[UiydeusTq- JouTweTpauUaTAUoUTnbeIYIUY-(8‘] PUB)IG‘L]-41 ‘L

e e e D 4 = = = - = - - - ~ -%00l ‘@uouTnbexyjuy

—~(duoxyjueaTozeiid) Quo-(HZ)9~-TozZzeadd[ 6| JB®IYJUY

- = = = =~ = = - -9pAYOPTEROQGIBROTPIUIIGIYJUV-0] ‘6

e e - e e e = e m = = = = = = = "Yyd®3} ¢‘dTOSTUY
- = = = = = = = = -PTO® OTUOFTINS3UBYJ2WOUTPTSTUY-O
m e m & m m 2 = 4 = % = % = = = = - ~3UTPTSTUY-O
- = = = = = =~ = = % = = = =~ = - ~ 3Tes wntssejod
(PToe® Ti19d TAU?Yd) pPTOR DTUOFTnNsSauaTeyjydeu-|-oUTTTUY-¢
- - e e - s e e - e e e = = == = = =~ = = ~-(DPI0®
TI9d TAUIYd) proe Uﬂ:owﬁ=mwaoﬁm:v:mwnl—|0=MHﬁ==|o

proe
- = = = = = - - -?TO0ZETY3O0ZUIGTAY3}OU-9-(TAuaydoutuy-d)-2

-~ = = = - - 3T®eS pu®B pTOE OTUOFINSIULYJSWOUTTTUY,
- pTIO® OTUOFTNSaudTeEYIYdBU-Z-AXKOIPAY-hH-OUTTTUY~-L
- e e e e e e e e e . e = = = = TOUBY3ZDOUTTTUY-Z
- e = = - = =« = = = = = - -?PTIOTYDO0IPAY DUTTTUV
- = = = = = = = = = = =~ —(TTO SUTTTUY) SUTTTUVWy

STUOFTNSTPAUSTERYIYdeu-¢ | ~[ 0ZB (TATO}-0-OUTUY-h) |~L

— — PTO® DTUOFTNSIUIZUIG[ 0ZB(TATO}-E~OUTUWY~h) ]-W
— = — = —[L=Ht0S] PTIOSE® DTUOFINSIUINTOF-W-OUTWY-9
- = = = ~[1=Hf0S] PTO® OTUOFTNSOUINTO}-W-OUTWY-4
- - = = = = e === = = -~ -3PTWENTO}-d-OUTWY~E
- - m - - m e m e mm - = = -3UTPTZAdOUTWY~E
- - e m m = m = = = = = = = - ~ -3uTpTIAdOoUTUY-Z
-~ = = = = = = - ?duTrpTUTIdd(pP-h‘E)oToZeIAdOUTUY-H
—~3TeS WUNTPOS ‘PTOE® OTIAINFTINSOTYR(TAuaydoutwy-H)-S
- = = = = = = = = - pToe dtuUOoydsoydrduaydoutuwy-u
. - - e e e - e - = = - - -~ = = - 3Tes pue

OTUOFTNSITOZRTYFOZUI(~/-TAYFdU-9~( TAuaydoutuy-d)-2

‘gEYNIOVAONYH

31



SYNTHETIC ORGANIC CHEMICALS, 1979

32

‘mas : -
“Mas : -
“XJY 2 -
AT 2 -
‘don : -
ggyY 2 -

ggY ¢ -

“IXH : -
"TIXH ‘S¥Y : -
‘mMas : -
STIA ‘HMH ¢ -
AT -
‘MS : -
“dsn ‘¥X9H XDV : -
casn
"X
‘MS
‘¥sy
*sds -
“TIA ‘Z4d ‘WTIA ‘NH
- it
“HIT
don
"¥YNL :
SOWY : -

" woee e
I 1

P—

o

: -TOWTIL)

‘gsn ‘dadn : -
TNMD : -
ddn o2 -
"D¥L -

A S

*H3 : 3Tes wnrsse3zodTp-AXO0IPAYTP-G‘Z

t0dL : -
daa -

(€ ITEYL NI ISIT OIL SNICHODIDY) :

STIAO0D NOILVYDIJIINIAI

X9 GETATILNECT

» SYIANLOVINNYM :

QEANNTIINOD--6L6T

29359 TAuadoad-

eIy} TAZUdq-h

k4

—®TTI3TUO0j00adTUOSTTAUIYd-h~-TAZUdg~|
pIoe oTrjonadTuosTTAUIYd-Hh-TA2Uag~|
- SUTPTINTO}-O-TPIUIPTTAZUIG~,h‘h
~9pTITTUR} OB (OUTWRTAYFITAZUDG) ~¢
- —(xI9Y3z?d TL2uaqTQ) ITIY3}d TAZusg
~9PTIXOTIP-T T-9UTZEBTID

| —-TAWBE NS~ -0334-E-0TO0TYD-9-TAZUBF~h
~ — —9pPIXOTIP-T‘T-9UIZBIPBIYGTAZUSQ

-h‘2L- HasmWA:m -L~-TAY3dUW-Z-039H~E~0TO0TY2-9-~TAZUDE~
Toueyjze(outTweTAZUag)-2

-T

apTIpiyue—

13

x93 s® TAdozd

~(Toueyzautduaydrqa)

- - -—sutwetdzuag

~-2pTWe3doeTAZUag-N

IpTIOTYD TAozuag

TOTY3}STOZRHOZUIG-Z

aTozeTI30Z2Udg-H|

‘TOTY3 9TOZBTYIOZUSL~Zx
TOTY39TOZETY30ZUSE-2

- -~ @uouaydozuag
- - 9ITI3TUOZUDY
- — DWTXoUuTOoZUDY
-~ = - -~ ~utozuag

‘yse3 ‘pIOE DTOZUIGx

- —3ToZepTWTIIUag
- = = - - TTZ2Udg
ToapAyzuag

‘pToe ODTITAROQIEBDTI}DBUDZUIL-G‘E ‘]
- - - - - - - - (sptapdiyue oapﬁﬁ
Z‘L DPISe® DITAXOQIEDTI}IUBZUBG-~-H¢Z L
- = - - — 9PTIOTYD TAUOFTNSIUdZUIG
‘pPTIOE DIUOFINSIUIZUIY
pPIO® DTUOFTNSauazusag
apTWRBUOFINSIUIZUIG
PTOoE® OTUTFINSauazuag
‘pIQE DTUOFTINSTpPIUdZUIFg-d

—(duoayjuezuag)

CHEINIOVANNVR
°S°N HODIHM ¥0d SITVIMIWUILNI DITODAD--"¢ ITEYL

‘QEI¥04dEY IYIM SATYS YO/ANY NOILDNAOUd

QUO-/-udadeIYJUR| Op | ZUIL-HL

- - —9pTITTUEBZUaY

32



33

ITT -- CYCLIC INTERMEDIATES

*00S ‘ISH @ = = = = = = = = = = = = = = = DQUTTTUBOIJ}TUTP-9‘hH-OWOIHF-2
MOd ¢ = = = = = = - = = = = - - OPTWRZUIJAXROIPAYIP-G‘E-OWOoIg-4
“"ISH ¢ - = = = = = = = = = = - —9UTITTUBOIJFTU-H-OIOTYDP-9-OWOIH-2
‘Gd ¢ = = = = = = = = = = =4 = = - - - - - -pTId%e dTOZUIJOWOIF-O
TILD t = = = = e - e = e = = e e e = - - - - —OUOW‘IUIZUIqOWOIY
“D¥LI ‘XDY : (PUOIYJUBZUIJOWOIF—E) DUO-/,-UIDBIYJUER[ IP |ZUSQ-H,L-OWOIF~E
HT : = = = = = = = = = = = = = = = = = - - - - ®duTTTUBOWOIg-d
CPIIA 2 = = = = = = = - = = = - - Bueyjzad(dAxousydowozqTI})SIL-Z2°¢|
oYL ¢ - - - - - - = - - - - = - —(f{ MOTT®L 399ITQ 'I°'D) PIO®
: OTUOFTNSTPOUIQTTEIS~, 2“2~ 028 (TAUIUdAXOIPAY-d) |STd-,h‘h
CHOL & = = = = = = = = = = = = = = & = = = = - =~ = - - 413989
: 93e392BTIP ‘SPITTUBZUI|[OouTWR (TAY}34X0aIPAY-Z)STd]~,¢€
*ddA : - - PuournbeIYjUBOIJTUTIP-Q ‘h~[ AXOUDYdOIFTUTIP-H‘Z]STE-G L
‘LIM : - - - - - - -9TTa3TUO3OdETAuUIYd(TAYy3aouTWETAYI2WTP-¢g)STH
‘X = - (TOIPAY S,TITYSTW) TOIPAYZUIQ[OUTWRTAYIDUTIP]STE-,h‘h
‘X (@seq 2uo03dy TAYzI) duousaydozuaq[ oOUTWRTAYIDTP]STE-.h‘h
UYL 2 = = = = = = = = & & - = - - - = = = - -~ - -—9AT3}EATIOD
: z9ddon ‘pToe oTUOFINSTpPaUTUERAD0TEYFYUd(TAUOFTINSOIOTYD)STH
"O0dA : - - -92T0Z®QJEBO-,2°g-PTWTIIYjUC-,| ‘| -OUTWRTAOZUIq-STH~,h‘h
*0dA : - - —2TO0ZRqIED-,Z¢‘Z-PIWTIYRUE-,| ‘|-OUTWRTAOZUDG-STg~,G‘G
*DdA 1 - - -—-d[oZeqIAIERD-,Z‘Z-PTUTIYjUu®-,| ‘| -OUTWETAOZUDG-STH~,G*h
‘X @ - - - —3uouex3aYoTLADTAYFouw-Hh-(duaprrdzuaqoprze-d)sTg-9‘2
‘D¥L :  (paxTR) suournbeiyzue[outwelAuouinbriyiue-T-010TUI-G ]
: STq-f¢| pue suournbeayjue|[ourwelduournbezyjue-| |STE-H‘|
0¥l ¢ - - - - -~ - ~3uournbeayjue[outweTduournbexyjue-| |sSTE-G‘l|
*D¥L : - - - - - - —3duournbeayjue|outwelduourtnbeayjue~| jSTE-H‘|
dAd ¢ = = = = = = = = = = - - - —3ueyjlIU(TAXIYOoTLAoouTwe-d)sTg
*DdA ¢ = = = = = = = = = - - - BUITTUEB-(TAY}24X0392®-2)-STE-N‘N
CTIW SpTTTUER}ddeAXOY}BU-Hh-ouTwe[ (TAY3a24x0390e~,2)STE-N‘N]-¢€
"HOL : - - - — — @PTIpPISTUROj}ddE-d-[OoUuTWER(TAY3}34X0390€-2)STH]~,¢
D01 ‘NAS ‘NOM ‘D09 ‘MOQ ‘THD : - = - — - = = = = = = = - — - - — - - - - - - - TAuaydTg,
*DUL ‘X0Y : ~ = = = - - - BUOTP-,L‘L-[dUddBIYjUR[IP]|ZUIG-HL-TE~,h‘h]
VYL ¢ - - - = - = = = - - - - - - —(MOTTOX SUOJIY3UBSTOZBILJ)
: QUOTP-(H.2‘HZ),9‘9-[2T02e24d[ PO-6 | JBIYJURTE~,E ‘€]
"IXH ¢ = = = = = = = - = — - -3PTXOYyjzduW wntuouwweriyjswrizTizusg
“IXH @ = = = = = = = =~ - - - -9PTXOIPAY WNTUOWWETTAYII2WTIJTLAZudag

(€ ITEYL NI ISIT OL OSNIAIYOIIV)
SIQ0D NOILVDIJILNIAI ,SYTINLOVINNYM

v e e e s se ae ae e

I
I
I
|
I
!
|
i
|
I
I
|
1
!
I
1
1
1
|
I
!
|
|

QAANILNOD--6L6T ‘HTUNIDVANNYH
X9 QITLIINACI ‘CATYOJEY FgIM SITVS YO/ANY NOILONAOUd °S°N HOIHM ¥0Jd SILYIAIWYIINI OITDAD---2Z ITAVL

33



SYNTHETIC ORGANIC CHEMICALS, 1979

34

*LId

*QHS ‘D1d
"YNL ‘NDS ‘¥3d
*NDS ‘¥ad

“¥NL

“¥NL

(€ ITEYL NI ISIT OL ONIQHO0DDVY)

SIAO0D NOILYDIJIINIAI

X9 QEILILNEAT

Ty SYTIAIDVIANYM

“ONO

cAs

cd3
‘¥43d
“AID
"AID
‘AID
‘Moa
‘MOQ
“¥NL
‘NOS
“AID

©X0Y
“AID
LdA
*X0Y
*dnda
‘OHS
cdon
‘014
*21d
“AID
*dna
“TIM
“MAH
‘MaH
dna
*sds
*LHD
*Ouo
‘sds
‘Mas
TYs¥

- = = = - - I3y3®

Hacosmuunﬂaavmﬁono:ﬁmﬂnvv|:|ouvd=|.:lONOH:olulmxonuaol €

QEANILNOD=--=6L6T

‘qEIY04TY IYIM SITYS YO/ANY

- -3pIpPOT WNIUOWWRB

lﬂaaumsﬁmmonmomﬂdunﬂmnonmﬁmnm:nau -§ ‘g-TAoweqIed-¢)
- = = - -pTI®e dTUOFINSzOydwWed-Q|l-p
- = = = = TOUITAX-H‘Z-TAINE-3293-9
- = = = = = ~3UdTAX-w-TAINE-3233-G
2UIZUAqTAYFIUTI} - ‘2 ‘| ~TAINE~3233}-G
- = = = = = - —?u®9nyTo3T4A3ng-3z93-d

CMITYNIOVANNYH
NOIlLOna@oud

"S°N HOIHM ¥0d SILVIAIWYILNI DITOXO--"2 ITEVL

-pTo®

-

-paxTW ‘sTouaydiiing,
- Touaydriyng-3193-d
- Touayd{43ng-3I93-0
- —Touaydid3ng-29s-o0

9TOoSTUBTAY3}3uW-G-T4A3Ng-3X93~2
- - - suournbozpdyrding-3x93
- Touaydidyzo-H-143ng-3193-2
u:o:w:movmoaﬁaavoEﬂul.o..: T43ng-3193-,2
- = = = =T0S?12-W-T&}INg-3I93-9
- = = = = = =~ =T0S910-d-T43}NE-3X93~-7
osTozuaq(TAozuaqrdyng-3193-d)~o
- - pTIOo® dTOoZUIqTAIng-3I93-d
- - - —du9zusaqIrAIng-3193
- = -~ - 3udazuaqrding-os59s
- = = - - ’ulazuaqriing-u
apdyaprezuaqriing-3x93-d
-auoutnbeayjueTding-3193-2
-9TTI3TUOTdOId(OUTTTURTAING~N) ~€
- = = = = = = - - 3uTTTUETA3}ng-u
-~ = = = = = - ?urTTuEeTd3ng-d
suazuaqT4AYy3zoTI3~-G g ‘| ~-owmoxg~7
- = = = = - - ?u®niojowoxg-d
- = = = - 3urTdydoayjowozg-g
- = = = = -~ -—3urpTraddowoxg-y
-3TTI3TUO} 9D (TAuaydowozg-d)
apTuTTRYlyd(Td3usadoworg-H)-N
-~ = = - - -3uazuaqTrTdyjsowoxg

34



35

I1T -- CYCLIC INTEPMEDIATES

‘MOd ‘TIVY ! = = = = = = = = = = = = - —AUTTTUBAXOY3BWTDP-H‘Z-0I0TYUD-G
‘MOd t = = = = = = = = = = = = = -PUTTTUBAXROYJIWTP-G‘Z-0TOTYD-4
‘MOd ‘ISH &t = = = =~ = - - -®PTITUR}BDBOFIOIRANOYIBWTP-,G¢,ZT-0XOTYD~, 1
‘LAM ¢t = = = = = = = = = = = m e m = a = = = =~ = =~9DPIXO~-f{=3UO
s -z-utdezeTpozZuaq-h ‘| -HZ-TAUdYd-G-0IPAYTP~€ ‘| ~0TOTYD-L
*LIM ¢ - - = = - = = = = = = = = = 31399S® 9983908 ‘duo=g-uidez
: =BTPOZUd(-h ‘| -HZ-TAUIYd-G-AXOIPAY-E-0XPAYTP-€ ‘| -0TOTYD-L
TI¥ 2 - - —= = = = - - - - JUIZUIGOIFTU-H~4XOY}ITP-G‘Z~-0IO0TYD-|
CTI¥ : - = = = = = — - - - 2UdZUIGOIAFTU-H-4XOINQTP-§‘Z~0TOTYD~]
*0d0 : = = = = = = = - -~ - —?dueyjzauwTdAusayd(TdusydozoTyo-d)0IOTYD
‘AQd : = = = = = = = = = = = = = = = = 3PTIOTYD TLAOZUIGOIOTYD-O
‘NH ¢! = = = = = = = = = = = = = = = = = - PTDE® DTOZUIJOIOTYD-O
‘YIS ! = = = = - = = m = m e == = = = = TOTYj}IUIZUIGOIOTYD-d
‘ddl ¢t = = = = = = = = = = = =~ - ~ PTIO%E OTUOFINSIUIZUIOZIOTYD~-d
‘DL ¢ = = = = = = = = = = = -~ - -~ PIdE® OTUTFTNSAuU2z2uaqozoryd-d
*00S ‘9dd ‘OLM ‘NOM ‘MOd : = = = = = = = = = = = = = = = = = = =0UOW “‘DUIZUIGOAOTYDy
‘oYL : (AUOIYFUBZUSGOIOTYD) DUO~/-UIDBIYJUR[ OP ]ZUDG-HL-O0XOTYD
‘qd ! = = = = e = m = = = = = = = = = = - = —JPTWEBZUICOIOTYD-O
‘NH ¢! = = = = = = = = = = = = = = = = - -~ 3pAyapreZUdqOIOTYD-d
*HES ¢ = = = = = = = = = = = = = = = = - - IPAYIPTEIZUIGOIOTYD-O
‘X0Y t = = = = = = = = = = = = = = = = - ~3uournbeaiyjuBOIOTYDI-Z
COUL ‘X0Y ! = = = = = = = - = = = = = = = = = —3UouTnbRIYIUBOIOTYD-|
TIY ¢t = = = = = = = = = = = = = = = = = = = = =~ ~ ~([T=%HDO]
: SUTPTSTURB-0-0I0TYD~H) [L=%HN] SUTPTSTUR-0-0ZO0TYD-§
*HOL “dN@ ¢ = = = = = = = = = = = = 3TTIFTUOTdOId(OUTTTUBROIOTYD-0)~¢
*NOW “dN@ : ~ = = = = = = = = = = = = = = = = = = - -3dUTTTULOZOTYD-d
A : = = = = = = = = = = = = = = = = = = - - -3UuTTIuEOCIOTYD-W
‘di ¢ = = = = = = = = = = = = & = = = = = = - -JUTTTUBOIOTYD-O
‘MT ¢t = = = = m = = m = = = = = = = = = = = -~ BUTPTIONEOIOTYD-6
‘d@ ¢ = = = = = = = = = = - - - - 9PITTUE}IDE(TAIIPBOIOTYD)-,h
IIT ¢ = = = = - - = e = = = e = = = = = =-3UOUdYdO313D2BOIOTYD-,h
*ISH ‘INT ¢t = = = = = = = = = = = = = = - -3pPTITUB}3DEO03}32B0IOTYD~,2
*LIM ¢ = = = = = = = - - 3¥UOUIYdOZUIGOAOTYI~-G-OPTWERIIDBOIOTYD~2
PAAl 2 = = = = - - - - - = s e m e == === = = = =TTUBIOTYD-O
OHD ! = = = = - - - . = = . = - = = = = =]1TEBS WNTPOS ‘I3Y3S

TAuaYd TP (TAYIBWOIONTFTI} ) ~h~-0T3TU~ , H-0XOTYd~Z-AXOqIBD~, €

(€ ITEVL NI LSIT OL HNICAHODDY)
S3IA0D NOILVDIJIINIAI .SYIYNLOVINNYH

1
|
]
|
)
|
]
1
!
|
)
|
|
I
|
!
]
1
¥
!
)
I
|
o oo ee s s as ss e ee e

QIANTLNOD--6L6T “HHMALOVINNVH
X9 QITJAICLNEQAI ‘AEALYOJEY I43IM SATYS YO/ANY NOILDNAOYd SN HOIHM Y04 SALVIAIWYIINI DITDXD--°7 ITEVL

35



SYNTHETIC ORGANIC CHEMICALS, 1979

36

(€ ITIYL NI ISIT O
SIA0D NOILYDIJILNICI

X9 QHEIATILNAAT

“I¥S -

0¥y : -

“TIYS -

*d4as ‘LAI ‘dna : -
TO¥L ¢ -~

oYL : -

‘oYL -

“D¥L ‘LI ‘dna@ ‘Od¥ : -
oYL ¢ -

dna -

"NOW “dna@ : -

T20Ss -

“NOW “dna : -

“odL : -

‘ddA ‘dna : -

dna : -

‘ggy : 9uT

‘moa : -
To¥L 2 -
“od¥L ‘XDY : -
‘dna : -
‘oYL : -
‘ad -
STIIT : -
dna oz -
STIIT 2 -
“HOL : -
*dd0 : -
tAS 2 -

*0ds : 3Tes uwuntssejod

‘oas ¢ -
B D - S
“AS -~
tAS 2 -
‘Mdd : -~
‘Mdd : -

L ONIQYE0IDY) :
s SYIINLOVINNYN s

AENNILNOD=-6L6T

1TeSs wuntsse3jod ‘PIOEB DIOZUIGOIFTU~H-OXIOTYD-2

~ = - -~ - PTDO® DTOZU3OI}TU-G-O0IOTYD-2
-~ — = - - pPTIdSE DTOZUI|OI}TU~H-OIOTYD-2

APTIOTYD? TAUOFTNSOUIZUIGOIFTU-E~-O0TOTYD-H

~ PTIOE DTUOFTNSSUSZUIGOIFTU~E-O0IOTYD—h
- PTOE® DTUOFINSIUDZUIGOIFTU-~G-O0TOTYD-Z
—~ SPITIUBUOFTNSIUIZUIGOIFTU~E~OTIOTYD~h
- - OPTWEBUOFTNSIUIZUSGOIFTU-E-O0IOTUD-hy
- PTIO® OTUTFTNSAUIZUIGOIFTU~G-O0XOTYD-Z
-~ = = = - - ?INIKTW DUIZUICOIFTUOIOTYD

- (2U3Z2U3qO013TU~d~-0IOTYD) DUIZUDJOIFTU-H-O0TOTYD~]
- (2UP2U3COIFTU-W-0IOTYD) DUIZUIGOAFTU~E-0TOTYD~|
- (3U3ZUIOIFTU~-0-0TOTYD) JUBZUBOIFTU~Z-0TOTYD~]
- - = = = = = = = - —3uourtnbeiyjuUROI}TU~G-O0IOTYD~-|
—(QUTITTUBOI}TU-0-0IO0TYD~-d) SUTTTUBOIFTU~Z-0TOTYD~h
—~(QUTITTUROIZTU~-d-0IOTYD~0) DUTTTUBOIJTU~H~-0TOTYD-2

TTueTAZUsq-N-TAWCFTNS-h-TAWCFTNS (TAY3OWU-N)~Z-0IOTUI-G

- - - = = = - U3ITAFSTAYFOIWOIOTYD-I®

~-9PTWRBUOCFTNSOUIZUDIGOIFTU~-E~TAYJOU-N-OIOTYD~H
- = = — - - -~ 3uournbeayjueTdyzsauW-z-0I0TYD-|

- - — = = - - - pTOE® ODTITTUE}dWOIOTYD-h

SPTWBUOFINSAUIZUIGOIFTU-E~TAdOTdOST-N~0ZOTYD~4
- —3PTIAOTYD20IPAY BUTPTUINDAROIPAY-H-0TOTYD~L

- - - - ?uouaydozZuaqoIONTF—,H-0IOTYD-2

apAyaprezuaq[ ouTwe TAY}2u( TAY32010TYd~2) 1-d
- -®pPTTTURZUSqAX0IPAY~,Z-TAYFS-,§-0T0TYD-h

—~ —-®3BUOFTNSa3uaNTO3}-d ‘TOUBYJDOIOTYD-2
- = = = = - - ~ -3uey3auUTAU3YdTIPOIOTYD

- = = = = = =~ = = - - —3uTweTAuaydTpPOIOTYD-¢

‘PISE® ODTUOFTNSOUSBZUBOIFTUTIP-G‘E-0XOTYD-h

(PUIZUIGOIOTYDOIFTUT() SUIZUSGOIFTUTP-h ‘Z-0TOTYD~1
-~ - -9pPTWEBUOFTNSIUIZUIGOIFTU-E-TAYIDUTP-N*‘N-OIOTYD -
~ @uTtzeTyjouayd[ [Adozd (OUTWETAYISWTIP)~¢ -0 -0IOTYDI-2
-2uTPTIAd[ TAZUAQ( TAYFP0UTURTAYJOUTP-2)-P-0T0TYD-d ]-2
- = = =~ = = - -~ - 3USZU3(OI}TULXOYIDWIP-G‘Z-0IOTYD-h
— = = = = = = = = - - -2U3ZU3qAXOYIIUTIP~4 ‘| -0IOTYD-2

‘YAUNTOVINNYH

‘qAL¥04aY IWIM SITYS YO/ANY NOILONAOUd

SN HOIHM ¥0d SIIVIAIWYALNI DITOAD--"¢ HTHYL

36



37

PTATES

e

[TT -- CYCLIC INTERM

TLd¥d ‘¥dd

“LdA

P, i<

“IIM
“g3d
“MOd

T AH

“DYL
“MOd
“dna
SIS ‘NOKW
“NH

"NH ‘XH
cggyY
*MDd ‘DY
QWO
‘mMas

‘MS ‘DY
BEeX- 94

preX- 01
©sdyY

‘adas
“HOI
“ad
“LSH
"NOUW
“don
tAas
“¥ay ‘NOW
“NOUW
“dna
k-0 4
“odl

(€ ITIYL NI LSIT OL ONIQYOIDY)

S300D NOILVDIJILNIAI

19 dETATLNEAI

s SYTYNLOVANNYH

QANNILNOO=--6L6T
‘@EILY0dAY FAYAM SITYS YO/ANY NOILONAOYd

proe
19353 ©3e3}80eTp

-1} TEOD

wozF

¢10S31)-0
:T0SIYO-0,
- =~ ToOos3szap-u
:STOSIUD,

9pPTIOTYDS TAowrUUT)

- -pTo® OTToYd

TOUSTAX-GE-0TIOTYD~-h
SUTPTNTO}-W-OIONTFTIJ-D ‘D D-0IOTYD-9
~ —3U®NTO030IONTFTIF-D ‘D D-0I0TYD-d
—3UO-G-UTToZeIAd-Z-TAY3oW-€~(TAT03-0~0I0OTYD -G )~
apTIOTYD20IpPAY pue [|=2HN] SUTPINTO3-0-0IOTYD-4
[1=2HN] PUTPINTO3}-d-0IOTYD-E
—(9PTIOTYD TAZUdF) SBUSNTO30IO0TYD-D
-~ = = = - —dusnyTojozoTyn-d
—-2UdNT030I0TYD-©
|0¢Aﬁﬂcmﬁﬂmﬁwwﬁ=mﬁmsvws N)-Z-TAWEFINS~-H-0IOTYD-G
TOUTDIOSIIOIOTYD-h
2UTIpPTIAdOoIOTYD~-2
~ - —9uazuaq(iiuadoxdorzoTyYd-¢£)
- — - - ~-pTo® OTTERY3IYdOIOTYD-h
—duoFTns TAyzauw TAusydozoTypn-d
-3Uuo-— mn:aaowwumm Z-TAYyjau-¢g-(TAuaydozoTyo-w)-|

- — ®pPTIIOTYD

OTTAR0oqaed mHONGxOMﬂ|:|ﬂ>£pwelmlnHanmsmonOA:u -0)-¢
‘TOUBRYIDTP[ OUTWT(TAUSYdOIOTYD-W)]~,22
- - - = = - = - - -—Toueyjzarp[ouTuT(TAUaydozoTyp-w)]-,22
SUTWBFIYTAYFIW-N-TEAJuDdoToA04x0I1p4Y~| -TAU3ydozoTyn-o
dUTWRTOoURY}ITP(TAuUaydorzoTyog-~-u)
-~ - TO0S®10-0-TAudYyd-o-~0I0TYD~h
38TTI3TUoldde(TAuaydozoTyn-d)
~ —?urzZeIYjouadydoIoTys-2
- = = - -~ TousydozoTyn-d

‘YIUNTLOVANNYRH

2uoFTns
QuorIns

TouaydozoTyp-o

~3UBNTO030XI}TU-H~-O0XIOTYD-2
TAY3auTAuaydox3 TU-E-0XIOTYD-h
ﬂaxvmEﬁmnwsmonﬂﬂﬂlmIOHOH:U|N

S°N HOIHM ¥0d SIALVYICIWHIINI DITOXD--"7 IATIVL

37



SYNTHETIC ORGANIC CHEMICALS, 1979

38

1
!
)
I
|
I
!
!
!
!
!
i
1
I
!
I
)
!
1
I
I
)
!
1
1
1
!

]
1
!
I
I
I
!
I
!
!
1
1
1
1
1
!
1
!
}
!
!
I
i
1
!
!
1

“IIT

©d¥9

DDA ‘D8Y ‘€8Y

°TXH

“¥Sn ‘NOMU

“YAa

*2ds

‘¥sn ‘21d

“dND

©00N ‘NOM ‘dNn@ “2€a@ ‘dND ‘TID ‘JTV
"NOW ‘dna@ ‘d€da ~mn<

‘00N ‘XL ‘OMS ‘NAS ‘¥dd ‘DTId ‘S¥H ‘D09DH ‘ONI ‘dASD
dnd
*AS

“dna

*dna

*MDd

“dna

) "NOW

©00n ‘XL ‘NAS ‘0MS ‘OHS ‘NOW ‘d9 ‘D09 “ATD ‘HSY ‘ONWY
THIN ‘¥3d

‘Ldd ‘¥3d

‘LId
“LdA

“DdN ‘¥3IWN ‘¥Y3IJ
“Ld¥ ‘¥3d

‘MS
“MS ‘DdN ‘¥3IM ‘¥3AJ

(€ ITEYL NI ISIT O1l ONIQHOIDY)
SIA0D NOILVDIJILNIAI ,SEIYALDVIANYH

e e se se s e es e se es ss e s ss ss es ee e+ es ss ss e se se es ss se s s Se e %o s 66 W ee es e 4s s s s e e e e e e

e m m = = = = = = = =~ -~ 3uouedoxzd-z-(T4L-|~-ud3uadoT249-2)

U039y TAY}d@ (dUaZUaqAX0IPAYIP-G‘Z)~-g-duouelzuadorsdd-2
- m m = = = = = = = = = 3TES WNTPOS ‘PUTANEITAXIYOTD4D-N
e e e m e m = m e = e m = - = = = = - -JUTWETAXIYOTD4LD
e e e et m = == = = = = - BUTWETAYIS(TAUIKIYOTDLD-|)~-¢

e e e = e e = = = = = = = = = = = - -9PTXO BUIXIYOTILD
- - = = = = — — 9pTIpAYyue DTTAXROQIEDTIP-Z‘|~-BUIXIYOTI4D-4
- - = = = m = = = = — - —OPTUWTXO(IBOTP-Z‘|-DUBXIYOTO4LD~4
. e e e e e e e e e = = = e e === = = = - —-DUIKIYOTI4D
e e e e e - = = = = m = = = = = -~ - —3WTXO0 SUOUELXRIYOTILD
e e e e e m e e e m e e e = = = = = - ~BUOUBKXIYOTOAD,
e e e e e m = - - m & e e = = = = = = = - - TOUEX3aYoId4D
- e m e e m m - = % = = = = = = ~ - DUOTPIUEBKIYOTOAD-E‘|
e . 2 -1 C) £ 7.
-(1aad) SuSTI3edIPOPOT24D-6°G°1L
- - - - - = = - = = = = - - B2anoTY30sTITLYLD
lou:#ﬁm:vwalnﬁmaounuasa —G-T4&Yy3zau-4)2-N-T4Yyj3au-s-oueid-N
- = = = = - - —3piAysprezUadq[ouTtweTdyzau( TLyyaouedd-z)j~d
- = = = - - —?pAyepIENTO}-0-[OouTWETAY3a(TAY3aouedd-2)]-4
e e e e = m m =~ = = = = = - —3utToydaou(Td3aseouURLD)~-H
. e . e e = - - - - = = = = = = — - -p12®B D2fUOJFIUS
-9T0ZBIYY OZUIq-L - Ahsvwslw [ TAudyd(opTwejaseouedd)-d]-2
- - e . mm e e == == = === = = == = TousagdrLunp-d
- - m m = = = =~ = = = - - - - (duszusq TAdoadosI) susmwmy,
- - = = = = - - wnaToz}ad WOIF PDPOUTFIX ‘PTIOe DITLS3dAID
- = = = = = = - -I83 TEOD WOIF PIUTFII ‘PTOR OTTLSaID
:@INIJIY ‘AIDY DITAXSIUD«
- - - m = m m = =% = = = =~ = = = = = = - PIXTW ‘STOSIID
e - = m = = = = = = - =X} TEO0D WOIF ‘TOSIID-(d‘wW‘0)
:TOSTUD-(d‘H°0)
- m = = = = = = = = = -~ una70139d WOIF ‘TOSAID-(d‘w)
m m = m = = = = = = - - -8} TEBOD WOIF ‘TOS¥ID-(d‘u)
:TOSIYI~-(d ‘W)
:@IXIWN ‘STOSIUD
e e e e e e e e e - - m e == m == = = - - TOS31D-d
e e e m m m = = = = — - - - un¥yoz39d WOIF ‘TOSdTID-O
(PANUTFUOD--TOSHYI~Ox
1penNUTIUOD--STOSHYI«

QIANILNOD==6L6T ‘YEUNLOVANNYH
X9 QIIAITLNAAT ‘CEIYOJEY FHIM SITVS YO/GNY NOIIONAOYd °"S°N HOIHM Y04 SILVICINYILNI DITIAD--"7 ITEYL

38



39

IIT -- CYCLIC INTERMEDIATES

“TYNL
“TTIY

“TTY
“M2d

*dds ‘ISH
> ¢

k-4

*0dA

‘HAS

“LXM

“LXM

*2dA ‘¥l
el 1

“d¥I ‘KDY
*LSH

“O¥L ‘HAS “X9D
“2dA

dna

L

“J¥L ‘dna ‘ADY
“daa

“dna

“dna

TO¥L ‘dna
TD¥L ‘DY
“o¥1I ‘dnd
“¥NL

cov

“mMas

*oas

“TIM

‘DdH

(€ ITEYL NI ISIT OL ONIAYODDY)

SIAO0D NOILVDIJAIINIAI

X4 QETAILNICT

+ SYIANIDYINNYH

|
I
!
!
1
|
1
1
I
I
]
!

o e es es e es e

- = = = = -~ TOS210-d-OUTWETAY}BUTP-0-TE&INA-3IT33-TA-9‘2

- -(23®3TNS €4q)

3TeS 93BF[NS WNTUOZETIPIUBZUIGOUTTOYdIOW-H-LAXOINQGTA-G‘Z

- - - - - - ~(g99a) auazuaqdxolnqrq-d

T ) ° £ (s

-0z0NTJ) OPTITURTADTTESTAY}PWOIONTFTI}—,E-OWOXqTA-G‘E
- - = m = = = = = = = = - YUTTTUBOIJTU-H-OWOXQTA-9°‘Z
- e - e - - = = = = = = = = = = TAusydTqoWoIqTd-,h‘h
- = = = = = = ?YUO-/-UIDBIYJUE[ OP ]Z2UBG-H,L-OWOIqTA-6‘E
- e = - e = = = = = = - - - ?dUOIjUBYjUB-OWOIqTA-OLl ‘H

3T®S

QUTWRTP-»‘D-dUINTO}IUIPTTAZUIGTA-,N‘ N
93€3908BTP SUTWETPAUITAYFATLAZUAqTA-,N‘N
- - - - — SUTWETPAUSTAYISTAZUAGTIC-,N‘N
- = = = = - - 2uareyjydeuTdozuaqTA-G‘|
- — —3UOTP-h| ‘L-2UISAIYD (FOP‘q)OZUdQTQ

suouTnbeIY3UETPOUTUT—, | ‘| -OPTWEZUIGTA~,G‘h
mwnipos ¢PIOE OTUCFINS-§-Toyjydeu-|-ozeTd-2
-PTO® OTUOFTNSTPOUSQITIS-,Z‘Z-OUTWETA-,h‘h
- - - - suoutnbezyjuedX0IPAYTP-8‘hH-OUTWETA-G ‘]

- e e = = = = = = = = = = - 2PIWIXOQq

~-ZeDTPIUIDBRIYJUC-E ‘Z-OKOTP-0| ‘6-C0IPAYTP-0| ‘6-OUTWETO-Hh‘|
- - -pIoe OTUOJINSIpPaUadBIYIUB-(L 2 PUB)9 Z-O0XOTP~- 0T¢6
>xouum£dv (8L PUB)G‘|-0IPAYTP-0l ‘6-OUTWRTA-(G‘h PUB)G‘H

QANNILNOD-=6L6T

-~ duoutnbeiyjueoIpAYTIp-¢ ‘Z-OUTWRTI(d-hHh‘]
- suourtnbeayjueoueddTp-¢ ‘Z-OoUTWETd-H ‘|
—~2UoUTNbeIYJUROIOTYDTP-E ‘Z2-OUTWRT(A-Hh ‘|
-~ = = — - - - - PuexayoTPLdouUTWETJ €|

[1=HE0S] PTOE OTUOFTNSOUIZUIGOUTWETA-h‘Z

- = = = = - - ?uournbeayjueouTWETd-9‘2
- = = = - = - ?uournbeayjueouTWETId-Hh‘]|
- - = = = - - 2 - - - 93eTRY3YATAITETCQ

-apTpT3}auaydojase~d-[ouTtue(TAY3}adxo033se-2)Td]-,€
-PTO® OTOZUSQOPOTTIY-9‘hH‘Z-OPTWEIIDBVIQ-G‘E
-(2uaTo4doed9(q) SUAYIUBIONTF[T-,2‘:1:£-2¢1 ]Joyzydeuaderq
- - = e = m = m = = = = = = = = — - -~ pPTIOo® OTTOYDAXODQ

°S°N HOIHM ¥0d SILVIAIWYIINI DITDXD--"¢ JTHYL

‘gTUNLOVINNYIN
‘qEIYodTY ; IYIM SITVYS ¥O/ANY NOIIDNAOHEd

.- e e m m m = e = e e = = = = Pudwmid-d

39



9

HEMICALS, 197

SYNTHFTIC ORGANTC (

4n

"D09A

“ddA
°X

‘Y¥ad ‘NOW
“dna

‘LSH ‘NMD

“D0S ‘Hdd ‘NOW ‘DAQ
*20S ‘9Hdd ‘NOUW

“NOMW

“LId

(€ ITEYL NI LSIT OL HSNICQYOIDY)

S3IA0D NOILVOIJILNIAI

A9 (ETAILNEAI

+SYIENLOVIANYH

QINNTIINOD-~6LET

‘ggy
°sdSs
“AH
TAS

el
‘0¥l
‘mas
" X0Y
© X0V
‘MoaQ
‘TTIY
“dna
‘ong
pre el 4
‘0¥l

“02a
°sdS
“NH
"OLKH
“NMD
%84
cggyY
‘Moda
‘Moa
"OLU
© KDY
dna
prel- 01
‘dna
“¥NL
‘43d
A &)

- - = = = = = = - - —JUTWETAXIYOT24LD2TQ
~(®PTIOTYD [eZUIF) SUINTO0JIO0IOTYDTO-o‘m
-~ = = = = = = = - -2U3NT030I0TYOTQg-o‘d

3jeFIns

[L=HE0S]

(duszZuaqoIoTYITp-d-

-99BIpAYyouow 4TBS WNTPOS
oa#ao@mxo:m:mﬁﬂm:cnnmo TAUSTY3}-2)-h-OIOTYDTA-£ ‘2
WNTUOZETPOUDIZUIGOFINS-H-0IOTYL2TA-G ‘2

PT

oe

DTTTUBRFINSOIOTYDITA-G ‘2
~3UTTOUTNbBOIOTYDTA-L‘Hh
2uTZepTaIddoIOTYDTI-9“‘E
-~ duTzexidoICTYL2IA-9°2
- ~ ToudydoIoTYDTQa-h ‘2«

OI3TN) SUISZUSGOIFTU-Z-OIOTYDTA-Hh°|
-9UdZUBGOIFTU-H-0TIOTYD2TA-2°¢}
—QUTTTUROI}TU-H~-OXIOTYDTA-9 ‘2
- - mﬁmﬂﬂmﬁmcwnmdmsumsou\AAOAo

- - — ~pTO®B OTUOTJINS

um:mw:mnhﬂa —lcﬁﬂonmumm 2-0RO-G-TAY33UW—¢)-H-0XOTYSTA-G“2
‘ptoe otTLxoquarosurdoxdoT?d
Z‘2-(TAUSY3}S0I0TYDT(Q~-Z‘Z)-E~(SUBI} PUB)STD

CHIYALOVAONTR

‘QEI¥0Jd¥Y IYIM SATYS YO/ANY NOILDONAOUd

-&oTAY3BWTP-

~I93s9 TLAyszswm

QUBTTSTAUSYdTPOIOTYDTA

—-2PTIOTYD TAZUSGOIOTYDTQA
PTOo® DTOZUSqOIOTYDTA-H‘Z

- —TTZ2U3qOIOTYDTA-,h‘h

-S3Tes pue Sseq SUIPTZUIJOIOTYPTd-,E‘E
-9pTIOTYD TAUOFINSTPOUSZUIG-W-O0IOTYDITA-9°“h
—9pPTWEUOFTNSTPOUIZUSI-W-0TIOTYDITA-9‘Hh
- = = = = = - - -2U?ZUaqOoIOTYOTQ-d,

- - -3UdZUSGOIOTYDTA-O,

2U’ZU8qOIOTYSTA~(d pue)o

~ PUOIYIUBRZUSOIOTYSTA

9pAYSpPTRZUSqOIOTYDTA-9°2
suoutnbeayjueoIOTYDITA-G ‘L

- —dUITTUBOIOTYDITA-h‘E
Touayd143nq-o29s-10-9°2

-TouaydT43Inq-3193-TA-4 ‘27
-Touayd4uou-4-T43nq-3193-Tq-9 ‘2

°S$°N HDIHM ¥O0d STLVIAIWYILNI DITOAD--"2 JTEVL

40



41

[T1 -- CYCLIC INTERMEDIATES

TOYL ‘KDY : = = = = = = = = & = = = = = = - = = = = - - — = = 17TBS
s puUE PTO® DTUOFINSIUIIEBIYJUR-| -OXOTIP-Q| ‘6-0IPAYTA-0L ‘6
VYL : - = = = = = = = = = = = = = - - - -1T®BS PUB PTIO® OTUOJ
: - INSTpPauUIdEBIYJUR- (‘| PUB)G‘|-OKOTP-0L‘6-0IPAYTA-0L ‘6
*D¥4L ¢ -~ = = = - = = = = = =~ =~ = =« - = = - - =~ 137T®s Wnissegjlod
: ‘PTO® OTUOFINSTPAUIOEIYJUR-§ | -OXOTP-0| ‘6-0IPAYTA-0l ‘6
YL t = = = = = = = = = = = = = = = = - = - - =}T8S WNIPOSTP
: ‘PTO® OTUOFINSTPOIUBOBIYJUR-G ‘| -OXOTP-0L ‘6-0IPAYTA-0L ‘6
SDYUL : PTO® OTUOF[NSTPIUIDIBIYJUR-G ‘| -OKOTP-0| ‘6-O0IPAYTA-0L ‘6
*MS ‘Zdd ¢ - - - - - - - - - - PUO0-||-UTdAXO(D‘()ZUSqTPOIPAYTA-LL ‘9
*OHO & = = = = = = = = = = = = = = = - - - -OUTTTUBROIONTFTA-H‘Z
‘¥S¥ ¢ - = = = = = = = = - =~ = - - — - -9UTPTNTO}-d-TAY3}STA-N‘N
A 2 - = = = = = = = = - - - = - - - -9UIPTINTO}-W-TAYISTA-N‘N
‘M 1 = = = = = = = - - 93BTEX0 BUTWETPIUdTAuayd-d-TAY3}dTA-N‘N
‘MOd ¢ = = = = = = = - - - -—@pTWERTTUER}3UWAXOYFIW-H-TAYFITA- N N
‘dAd ¢ = = = = = = = = = = = = = - -~ QUTWRTAXIYOTI4ADTAYUISTA-N‘N
"MOQ ¢ = = = = = = = = = = = = = =~ = = = - - - - JUIZUITAYIDTQ
‘i ¢ = = = = = = = = = = = = = - - - —JUIPTSTUEL-W-TAYISTQ-N‘N
CYNL ¢ = = = = = = = = = = = = = - - - - - - QUITTURTAYIITQ-9°‘C
*dNA@ ‘D08 ‘XDY : - = = = = = = = = = = = = = = = = - - JUTTTURTAYIITA-N‘Ny
‘di@ 2 - - - - - = - - - - - - —9pAYSPTENTOF~O-(OUTWRTAYIITA) -4
KDYt = = = = = = = = = = = = - —3uouaydoTdozd(oUTWETAY}ITA)~-£
“DUL : - - VTOZETAFI-H‘Z‘l-Hl-[ozZeTAusyd(ouTtweTAy3aTa-N‘N-,h)]-¢€
"HAS ‘KDY : - - - ([oudydouTwe-g-TAY3}STE-N‘N) Tousyd(ouTweTdyiarq)-w
*MOd ¢ = = = = = = - - -~ 9PNID ‘UTABUNODTAYFOUWU-H-OUTWRTAYJITA-L
KOV ¢ = = = = = = = = - = = = = =~ = = = =~ - — -9PIJOTYDO0JIPLY
: ‘ToueyjzawauexayoTs4aTdAuayd-o-[ TAY3d(OUTWERTAYR}STA-~-Z) ]-°
‘@d : - - - - OPTITUR}IVBAXROIPAY-,h-[ TAUFD(OUTWRTAYIOTA)I-2Z]-,€E
dAd ‘TIY @ = = = = = = = = = = = - ~ - °9pAyspreEZUIq(OUTWRTAY3aTq)-d
*dAd t = = = = = = = = = =~ = = = - - —-9PTITUER}IOBOUTWETAY}ITA-E
ITIY f = = = = = = = = = - = = = = = =~ - - - -3dUd2U3q4XoYy3}arqa-d
00t = = = = = = = = = = = = = = - -~ 2uocu3aydojadeLXOY3STq-D‘®D
0D = = = = = & = = & = - = - - -~ =~ - - ~ - 2UdzZu’qTAOOPOPIQ
TIA : —= = = = = = = = = = = — ~ - - -3PTXOTP SBU3TPeIU3dOT24D2T(
CMIA ¢ = = = = = = = = = = - - « - -9pTtrOdoTp 2u2Tpejuadord4LoTQ
*TIA : = = = = - — (3udTpejuaddoy24LD sopnTout) uIdrpriuadolsr24oT(Q

(€ ITEYLI NI LSIT OL ONIQYO0IDY) H

S3d0D NOILVDIJAILNIAI

X4 QEIAILNEAI

Ly SYTINLOVIANNY M :

QIANIINOD--6L6T ‘HAUNIOVANNYH

‘QEI¥04EY I¥3IM SIATYS YO/ANY NOILONAOdd

“S$°N HOIHM ¥O0d SIIVICIWYILNI DITOAD--"7 ITHYL

41



SYNTHETIC ORGANIC CHEMICALS, 1979

u2

© 0¥l

(€ ITEVL NI LSIT O
S3A0D NOILVDIJILNIAI

19 QIIJILNIAI

‘x -

°X

“O¥L ‘&3 ‘dnda “TLY
“X3H

“LAT ‘TIV

X

" syv

“HOL ‘NMD
‘syvy

‘rdN ‘NMD -
¥4I : -

TLAY ‘TIV O -~
‘dna

“dod

i &

"O¥L XDV

i

£
I

*XyM
“XyM
°X

"MOd

“IIN

*0dA ‘1A
“ddA ‘DYl
KDY

K

X 81

"4l

‘HSH ‘1L¥3 ‘dna@ “Xd0Y “Ov
X

LA

‘DUl

e ee ee se ee s e e

1

L HONIQHY0DIY)
+SYTIALOVINNYH

o 00 0o se ee ee e e se s s ss s

QEINNIINOD==6L6T

- - = - - outrToutnbrAygem-T-[TAUTA

lnﬁmnu>& B ﬁanu:m | -TAY3{WTIP-G“Z)~Z]~-Z-0ouTWETAY}dWTJ-9
- = = = = ~ - ~PTOE OdTOZUdq(OUTWERTAYFIWTQ)-~-W

- - - -3pAyapreEZUdq(OUTWERTAYFBWTQ)-d
- = - — ueInyoapAYyeI3}334XOY3OWTQ-G ‘2
- = = - JUDZ2UIGOIFTU-Z-AROYJFDWTA-h‘|
autweTAyjzauayd Ay au-pop-&X0oYyj 2WTq-G ‘2
- - - —-9PTIOTYD TAOoZUIGAXOYIPWT(Q-9°‘Z

- — = - ~ —-pTIOE DTOZU3qAXOYFIWTQA-9°‘Z
~3PTIOTYL0IPAY SUTPTIUIqAXOYFDWT(~,E ‘E
- = e = . - = -~ - JUAZUIGAXOYFIWTI-W
- = - - ~ -opdyapTEZUSGAROYZIWTIA-G‘Z
—auouTnbeayjuedXoyzdwuTd-(g‘|L PuUER)G*}
- = = = = = = -~ UTTTURAXOYU33WTQA-G‘Z
-~ suTtweTpauaTduayd-d-T14doxdoSTTA-N*‘N
- = = = = = = - - ?3usdzuaqridoxdosTI(

- = = = = = = a - = -3UBZUIOPOTTO-W

(uoryjuezuaqrpdxozpdyTta) SuoryjueToTALXO0IPAYTA-LL ‘9L

- = = = m e m e = m o= = - -29B390%®

LZ‘9UOTDP-0Z‘E—9UITIZ-9| ‘4| -BUEaXdAKOIPAYTA-1Z FL1L

- - - OpTTTUERY3YdeU-Z-&XOIPAYTA~-,E‘E

- - - - - pToE STUOFTNnSausaTeyjydeu-z-AxoxpAYTIA-L‘9

- - - - - - - —-23BOZUB(Q |Z‘dUOTP

-dUBTIF-(LL)6‘h‘Ll~ w:mmumﬂhgawe -991 -4x02pAYTA-12‘DLI
~-9pTWRZUdq( TAYFI34X0IPAY~2 ) -N-EAX0TIPAYTA-G“‘¢E
QUTTTUBOIOTYD-W- (TAYF24X021P4AY~-g)TA-N‘N
SUOUTNbheIYFUBROIZTUTP-G ‘ h-AXO0IPAYTA-8 ‘|
2UOUTNPEIYFUBOIFTUTP~-Q ‘ Hh-AXOIPAYTA-G |

- = = = -~ ~3UOU’dYdOZUIGAKOIPAYTA~-h‘2

untssejod ‘pTOo® OTUOFINSOdUdIZU3qAROIPAYTA~-G ‘2

-~ = - = - 3uournbeayjuedxozpiyTda-¢°|
—~auournbeayjuedxozpdyra-(g‘lL PpPuUER)G‘|
- =~ = = - auoutnbeayjuedROIPAYTA-h ‘| *

- = = = — - YUOTOUTOWETI}OXPAYTA-Z°‘}

- SUTTOUTNBTAY3OWEILDY-( ‘2 Z-0TPAUTA-2°1|

e e e e e e e m = = = =~ = = - PTIO®

STUOFTNSOUIDEIYJUB~| ~OXOTP-0| ‘§~0XIFTU-G-0IPAYTA-0l ‘6

) CYFYNILOVIANYH
‘QEI¥0dTY IYWIM SATVYS ¥O/ANY NOIIDNAOHUd

“S$°N HDIHM ¥OJd SIILVIAIWUILINI DITDAD--"2 ITEVL

42



43

I11-- CYCLIC INTERMEDIATES

coas

" X¥M

X1

"MS ‘TIXH

"¥NL ‘dna ‘odd

*As

(€ JTEYI NI LSIT OL HNIAYODDY)

S3A0D NOILYDIJIINIAI

X9 QETATILNEAT

s SYIENLOVIANYU

“IVS
“0dl
“dna
“OYlL
‘odas
‘LSH
“2as
‘¥sy
‘¥sy
‘rdn
e bl
i !
tAd
‘MS
"A3
e} ¢ 1
*dna
X119
cggY
*LA3
XDV
“ssn
‘syyY
>
ta3
‘¢ X0V
P
‘23d

“2dA
Pyl §

. 8
°X

o es e e ae

v ee e s ee e se e s ee e e

e se s s s se e

QEANILINOD-=6L6T
‘QEI¥OJLEY IYIM SIATVS YO/ANY NOILDONGOHUd

apTIOTYD0IPAY

-PTO® DTOZUIGOIFTUTA-G‘E

-pPTOo® DTUOFINSIUIZUSIGOIFTUTA~-h ‘T

- - - - JUPZUDqOIFTUT(C-U

-auournbeIyjUBOZIFTUTA-(8‘l PUB)G‘]|
Touayd (OUTTTURBOI}TUTA-H*‘2)-d

- - - PUTTTUBOIRITUTA-Hh‘Z
- 9PTITUEB}SDBOIFTUTA-H‘?
QUTPTNTO}-d-TAY32UTA-N‘N
SUTPTNTO3}-0~-TAY32UWIQ-N‘N
- - 9102exAdTAY}PWTIQ-G‘E
- surzexadTdTAY3oWTA-4H ‘|

auoutprrozeIdd-¢-TAUdYd—| ~-TAYFDUTA-H ‘h
~apTIOoTYQPO0IPAYyoUuow BuTtweTpauaTAuUayd-d-T4Y3awTa-N*‘N

~T05910~-d-TOTAY3dWTQA-9“2Z

- = = = = ~PUTITTUROSOI}TU-d-TAYFIWUTI-N‘N
TouaydTAyjzautidutrroydrou-(z)h-TAY3duwTq-52
- = = = - = - - - - - STOPUTTAYJIUTQA-E‘?Z
- = = = = = = - -uTojUEpPAYTAYFOUTQA-G‘G
- = = ~UTWETAXIYOTOADTAYIOWTA-N*N
—DUOTPIAUBKIYOTO4D-¢ ‘| ~TAY3aMTA-~G ‘S
auoutnbeayjuerq-,| ‘| -TAYIWTqA-,2°2
-~ oprXozadoxpdy TAZudqTAY3aWTd-D‘D

~suTweTAZuaqTAY3oWTA~N  Nx

9PTIOTYQ0IPAY SUTPTZUSGTAYFSUT(QA~,E‘E
duddeIYjUR[ | ZUTAYIOWTA-2L ‘L
- - = - - -dUTTTURTAY3I3WTQ-N‘N«
~duTpreuTnb(ouTweTAYyj}awTQg) -9

. e m e - = = = m m == m === = = = = = utdaxo
(°2°aq)zusqrpdroapdy~| | -[ TAdoxd(ouTWRTAY33UTA)~€ ]-1L 1
-~ = = = = = = = = = = = ~—--2UP2BIY3UBOXOIP-QI‘6
(ourTrueTdylau-4)-y- (outwegddordouTue T4y aUTd~-€) -1
- e e e e = = = = = = =~ = - —TousydouTweTAYyjawWTg-W

23eFIns TAYjoWuNTUTIPTRUINDBTAYj oW~ | ~ouTWRTAYjzawTQq-9
- - 9q®ITns TAYyzow wnTUTTOUINb-T-TAU3ow-T-[TAUTA
~(T4&xx4d-g-T4Audayd—-| -TAY3}dWTP-G‘Z) -2 ]-Z~OoUTWRTAY33WTq-9

CYAYNLOVANNVI

“S$°N HOIHM ¥04 SIALYICIWIILNI DITOXD--"2 ITEYL

43

328-942 0 - 80 - 4



"NOW

“dasn

“ond

‘0do

“NOUW

X

‘and

SYNTHETIC NRGANTC CHEMICALE, 19/9

(€ ITEYI NI LSIT OL OSNIQYODIY)
SIAO0D NOILVDIAIINIAI ,SUIYNIDVINNYH

QINNILNOD-=6L6T
TILYO0JdEE JI¥IM SITYS JO/ANY NOIIDNQOUd

= A4 QAIAIINZQI ¢

TLAM

“9DU

*LSH
hreX- 04

‘dna

' SYd
‘d0¢p

iR 104
‘dnd

X920

“odA

.

‘240
TLAM
*LXM
"HOL
tAs
NS £
"sds
*0dH

‘Mmoa
‘HSH
Pyl §
TII¥
“JdA

T AT
tad
"4y
tA3
P4l §
“2dA
!
pp:
‘943d
‘dY9
T I¥S
‘dna
‘SOY
hre) §
“TY¥S
i i
‘das
*oas
k-1
dnda
“HY
t 43

-oxpdyouou

- - - — - - = = = - - - 9PTIOTYD
m:demdwmcmﬂmﬂmsm w- _onmﬁﬂmﬁmnm>xo:vm -d)]-4
- = = - — - -®pTaOTYD TAoyzydeu-|-4Lxoy3zi-z

- = = = - — - - -proe aTOYrydeu-|-4x0Y3xIA-7

- -pToe oTueTTTATUAd(opTWRYIYdeu-|-AXOY3I-Z)-9

|

Tozeryi[ (p-

auTprIniTo}-w-pajegdxodoxd pue pa3eTAXOY3I

- = = = = = - - - @®seq utdaxoqQ
-~ - - - -—Touaydrdosapoq-d
- 2pTIOTYR TAzZuaqidoaspod
Tou®Byj3aWIUIYFUBUSYA

Aahgpmﬁhcpmsaﬁu-N-thpoaﬁv eh ¢ T-oxpLyeospoq

QUIZUSGTAUTAT(Q

lmco:ﬂsvmNA#:mo:ﬁﬁﬂﬁﬁovlﬁlﬁnlt i

- = = = - SUTTTUBIPOTYRTA-,h*h
—2uedoxdTApTIadTd-Hh-Tq-€“1
BUOUTYD-Z| ‘9

1¢z)leaqaue[ (g L, ° ,mvwﬂonmﬂgpﬁanmsmao 82
- - = = = = = = - -~ - -—3702EXOTAUIYITQA-G‘Z
- - m = = = = = = = = = - -?ueyjzaurdusaydrq

suaTeyjydeudxozpiy-

fUEENTOVIANYI

“$°N HODIHM ¥0d SHILVIAIWIILNI ODITDXD--~

- @uTweTpauadTAY3zaTAuaydrg-,N‘N
-~ -3uournbozuaq-d-TAuaydrq-6‘2

- = = - - - - —3utweTduaydId

auoutnbezyjuedxouaydra-g“|

Uﬁu%p:mﬁhxoqmzmﬂhpammluhmplwmlaﬁmvlm
PPTIOTYD TA3ooedxouaydrdizuad-3193-1Q

STUOFTNSTP-

- TouaydyLjuad-3I193-TQ-H*2
~TouaydyiuouTq
~PTO® DTNT03}-0-0I3TUTQA-G‘E

-dUSNTO30I3TUTA-(9‘Z PUR)H‘L
-~ - - - - 9UANTO3}0I}TUTA-h‘Z
12‘2-2UaqTTISOIFTUTA~, h*h

-PToe DTTASTTESOIFTUTA-G‘E

- PUTZeIPAY(TAUdYdOoIFTUTA-h‘T)
‘Y093 ‘TOUSYdoI}TUTA-h‘Z
~Touayd14doa1doST~H~-0IFTUTA-9¢2

—-(o0ZeTAudyd4dxo1pdYy-2~-0I3TUTA-G‘E)~1|
- - - - I9Y3® TAUSYdIpPOIITUTA-,h‘h

- ~Touaydidzdesoz3Tutd
- —®PTIOTYD2 T4LOZUSGOIFTUTO-GE

¢ JTVL

44



45

11 -- CYCLIC INTERMEDIATES

OUO ¢t = = = = = = = = = = = = = = = - TOUBXIYOTDAD-|-TAULYFI~|
*HOIL ‘TIIW ‘dN@ : = = = = = = = = = — ITTI}TUOTdOZd(OUTPINTOF-W~-TAY3II~-N)~-¢
"dif ! = = = = = = = = = = =~ = = = - - = - -3UTPTNTOF-UW-TAYII~-N
MO : = = = = = = = = = =~ - - - - - - - - - -3uantol TAU3IF
OdA : = = = = e = = = = - :w:uaa:mAamn:uaowﬂsm».mv N-T4&Y33d-N
‘X ‘dNd : ~ = =~ = = = = = = = = = ~ — -—durweldzuaqTAudayd-N-TAY3II-N
"MS : = = = = = = = = = = & % = = = = = = = = - —Touaydrdyza-d
‘MES : ~ = = = = = = = = = = = - -~ PTOB OTWRBUUTIDOIZTU-E-TAY3A-o
e Y I - - - 9T02BqIEDOX}TU-E-TAY}I-6
D T mnﬂuﬂ:ﬂowlsaaﬁA:DNOUHEmGOWH:mﬂmstE 2)-N-TAY33I-N
YNL ¢ = = = = = = = = = = = = = = = - —-JUTITTUETAY}3W-Z2-TAY33-9

CLAM o - - - - - - - - - = = = = 2UOTIP-LT {T-2U9BIL}S}
: ln—pvm Ho—vm m.plmnomoowm hl ‘g-£royzeu-¢-TAY3I-9€1~-TP

TAYL 2 - - - - - = - - = = - - - - = - = =[ouey3?3
: Honﬂﬂﬁcm_onmnﬂaoumd:vOana - axo:&ws 9)]1-d-T4Yy33d-N]1-2
AYM t =~ - = - - - - - = = = = - ToudYdTpAROTPAUdTAY}I-,E‘¢E
CIHE - - = = - - xm:avazﬂow wu-(TAdoxdAr0IPAYTP-€ ‘2)-N-TAUII-N
g4y : - - ~ —(23BTPIRWIBJUT SPTOTJIIH) QUTWETAXIYOT242TAY3I~N
‘odA ‘HDL : - - - - - —-OTOSTUBOUTWER}IDB-h-(TAY3a0uRLo-g‘N-TAYII~-N)-2
*DdA ¢ - = = = = =~ - - ~ —QUTPINTO}-E~ aﬂustOHOHso 2)-N-TAY33I-N

I 5 T N - - - - - 3Tes
:  wnrtssejod ¢93BU030ID o:aEmnHamﬁwnmxonNMOIﬁv -€-TAY3z3a(-)P
*§dS ‘DQS t -~ = = = = = = = = = =~ = — = - — - — ?PTIOTYD TAZUSqTAY3II

D01 ‘NAS ‘20S ‘DId ‘IXO :
‘NOM ‘€OW “Id3¥ ‘ddd ‘ISH ‘D09 “dT3 ‘MOQ ‘dSD ‘YIV ‘OUY : = = = = = = = = = = = = = = = = ~ - - — — -~ DUIZUITAYFIx
) *D¥L : - - - - - - - -PIO® DTUOFINSAUINTOF-d-(OUTTTUBRTAYFI-N)-»
‘k 1t = = = = = = = —-PTue DTUOFINSOUINTOJ-W-(OUTTTURTAYFI-N)-©
CHOL “TIH ¢ = = = = = = = = = =~ = — —3TTI3TUCTdOZId(OUTTTUBTAYFI~-N)-¢€
*dnd : - — -9PTIOTYD untuowwe{AY}dWETIF[ TAYIS(OUTTTURTAYII-N)-2]
CHOL ‘TIW ‘dAd : = = = = = = = = = = = = - —~ - ~JOUBRY}I(OUTTTUBRTAYII~-N)-2
*dn@ ‘099 ‘ZOY : = = = = = = = = = =~ = = = - ~ - -DPOUTFIT ‘BUTTTUECTAYII-Nx
YNL ¢ = = = = = = = = = = = = o~ = = = = = — - — QUTTTURTAYII-O
‘Kt = = = = = = = - - - BUIPTNTOF-UW-(TAY3}d0UTUE-g)-N-TAYFI~-N
"INE : = = = = = = = = = ~ - - -~ ~ -~ 9PTTTUB}ONBR(OUTWERTAYIT)~,E
*ADY¥ : - = = = - - - - IpTWERTTUBRFINS(TAUTZEPTIAd-g-4XOY3I-9)~ N
‘O¥4L : = = = = = = = = = = =~ - = - -—?dUuTweTpauadTdusayd-o-Axoyzd-h
(g ITEYL NI LSIT OL ONIQYOIDY) :
S3d0D NOILYDXIATINIAI ,SYIYNILDVIONYU : STLYICIWIILNI DITDXD

QIANILNOO-=-6L6T ‘HTYNIOVIONNVH
X9 QEIAIINHCI ‘QAIYOJTY FYIAM SITYS HO/ANY NOIIDNAOUd "S°N HOIHM ¥04 SILVIAIWYIINI DITOAD--°2 ITHYL

45



SYNTHETIC ORGAMIC CHFMICALS, 1979

1
]
!
1
|
I
I
I
1
1
1

(€ ITIVYL NI LSIT OL HNICQYODIIV)

46

oL

ST00D NOILVDIJIINIAI ,SYIUNLOVINNYU

DL f = = = = = - ~ = = = = = = - -~ - 9pTwejsce TAyzydeu
R —onwﬂhnusmnHmﬁwwdsuaaA&OElm Ax0xp&Yy-2)-8-AX0ZIPAH-L]~-N
‘dng ¢ - - - - -3TTIFTUOTAOId[OUTPTNTO}~-U-(TAY}BLHOIPAH-Z)-N]-¢E
LT f = = = = = = = = = = = = = = = = = = = = = =3UTTOUINDTL
1 =M[3OWEI}IL-L‘Hh‘Z‘Z-0IPAYRIIINI-Hh‘E‘2‘L-(TAYIDAXROIPAH-Z)~]
CIIM ¢ - - - = = = = - = QUIPTNTO}F-W-TAYFI-N-(TLY}II4LX0IPAH-g)-N
‘MOd : - - - - - - - - -9PTWRZUIGAXOIPAYTP-4‘Z-TAYIIAXOIPAH-g-N
‘INd : = = = = = = = — — — - BUTTTUBOIOTYD-O-(TAY3}24RO0IPAH-2)-N
*dnd : - - -93e0zZUdq ITTAFTUOTdoZd[OUTTTUR(TAYISLAXOIPAH-Z)-N]-€
‘HOL “TIN : - - - 93©390® 9TTI3TUOTdoIZd[OUTTTUR(TAY}D4KOIPAH-Z)-N]-¢€
*HDL “TIH : -~ = = = = - « OIT23TuoTdozd[OUTTTUR(TAYII4X0IPAH-2)-N]-¢€
IPE : = = = = = = = = = = = = = = - ~TOouadyd(4dxoy334X0IpAH-g)-u
‘YYY : - = = = = = = = -~ - -pTOoE oT390ETAUIYdTAIuedoTOLDLXOIPAH
‘MES : = = = = = = = = = = = = = = = = = = - -~UTIBWNODAXOIPAH-h
‘Mas : - - - = - - - = - === === = - - - - - 3PTIOTYD
: uouum: OGOGOSmOpmowno:ﬁEwﬂmsvus ~N-TA2U93q-N)-Z~-LAXOIPAH-, ¢
“NH ¢ = = = = = = - = = = = = = = = - -pTde 2TOZU3qAXOIPAH-d
*ddftl ‘Y34 : - — = = = = = — = = — - - -pIOE DTUOFINSIUIZUIqAXOAIPAH-d
*MOQ ¢ = = = = = = = = = = = = = = = - -~ -9pAYOPTEZUIqLAXOXIPAH-d
CUME : = = = = = = = = = = = = = = = - - -—?uouaydo3}a5edX0IpPAH-H
*MES @ = = = = = = = = = = = = = = - -~ — ?uUoudydo332edX0IPAH-,¢
WA ¢ = = = = = = = = = = = = = = - - - -3uUou’aydo3}20eLKOIPAH~Z
‘XD ‘INT : = = = = = = = = = = = = = = = = = - =*yYyd33} ¢‘auournborpdH
‘OLS 1 - = = = = = = = = = - - —-PTO® OTUOF[NSIUIZUIqOUTZEIPAH-d
-dnd ‘TID : - - - - = = = = = = = = - -~ JUTWTIAUITAY}OWEHIH
*LIM : vﬁoa oaumxoanmo —p-dutdaze-H| -TAuayd-H4-TAyjau—| -oxpdyexaH
“LAM : - -OTTI}TUOqIBD-h-BdUuTdaze-H|-TAuayd-Hh-T4yjzawu-|-oxpdyexay
TN 2 - - - - - - - - = (epTapLyue OTPUSIOTYD) SPTIPAYUB
: OTTAXOGIBOTP-§ ¢ Z-DUDUIOGIOU~G-OIOTYDCRIH-LL9‘G‘h ]|
AN 2 = = = = = = = = = = = = = = - —3udTpejuUaddoTOAD0TOTYDBXIH
‘YT : — = = = = = = = = = = = = = - - 9PTIOTYD® TAoz2uaqrdideoH-d
*IXH ¢ = = = = = = = = = = = = = = = =~ = = - - - -—3urweTdInFang
0D ¢ = = = = = = = = = = = = = = = = = =~ =~ - ToyodT® TAInFang
OMD t = = = = — = = = = - % = = e = = e e e -~ - =~ -~ - -UBINJ
*ITY t = = = = = = = = = = = = = = = = = -~ - ?durprradrdrdwzog-|
*DHO ¢ = = = = = = = = = = = = = = = - —-3UTTTUBOI}TU-E-O0XONTI-Hh

|
|
I
'
i
!
1
J
!
'
)
!
!
I
1
1
1
)
]
I
!
!
1

QEIANILNOD“-6L6T ‘¥AUALOVANNYH
X9 QIIJIINAQI ‘QALIYOJTY IEIM SITYS ¥YO/ANY NOILONAOYd "S°N HOIHM Y04 SILVICIWYILNI DITOXD--"2¢ ITAVL



47

I11-- CYCLIC INTERMEDIATES

‘YiY : = = = = = = = = = = = = = =~ - - -pPTIO€ OTTAXOQGIEDITOPUI-Z
*KOY ¢ = = = = = - - (9PTUTIYIUBTQ-,.| ‘L) suournbeayjuvTpouUTUI
‘KDY : = = = = = = = = = - —~[3UOUTNbEIYJUROI}TU—H ]STGOUTWI—, | ‘|
‘0¥l : - - -[pPTISoE® OTUOFInsauareyzydeu-zZ-AXoIpAY-4 |STqOUTWI-,L‘L
k0¥ ¢ = = = = = = = - ~[3uUouUTnbEIY3UBOPTUERZUSq-H ]STqOUTWI~,| ‘]
*EOY ¢ = = = = = = = = = - —[@uournbeIyjuEOUTWE-} ]|STqOUTWI~,| ‘|
‘HSH ¢ = = = = = = = — = - 3UOUTNbEIY}UROUTPTINTO}-d-H-4AXOXPAH-|
‘pdl : = = = = — = = = = = = = = = - - 3U0133}S3601dAROIPAH-D ||
‘o¥L : - - — = = = = = = - - - -DIDO® OTWBJINSAU3Z

: |=0A_0Nmnﬂaﬂwanmxo:vmsau G‘z-(ozeTAuayd4ixoIpAH-h)-h)]-¢
*MID : = = = = = = — — -~ - - - 2uouaydozuIqAR0300-U-h-AXOIPAH-T

‘Yd4¥ ¢ = = = - - — — -pTOE dTOYjYydeu-Z-AXOoTL09pe320-9-AXO0IPAH-|

‘¥l : = = = = = — - -PTIO® OTUOFTNSauU3dTEYIYdeRUOIFTU-/-AXOXIPAH-§
“OYL : = = = — - . . e . . - = - - - - PTID2® OTUOFINS-h-
: m:wﬂm:v:mwahxouchs Z2-0I3TU-9-— nonwﬂmzv:mwd L -AX0ZPA&H-Z) -1
‘DL : - - = = = = = = = - - -?pTWElIdER(TAYYydeu-| -AXOIPAH-L)-N
‘IYS ¢t = = = = = = = = = = = - — - ’uournboyjydeu-4f¢| -AX0IPAH-2Z
*MOd ¢ = - = = = — — — —3TeS WNTpos ‘pToe d2Toyjzydeu-z-AxXozIpdH-¢
‘MOd ¢ = = = = = = - -~ I93S® TAY3dwW ‘pToE d2TOoYYdeu-Z-AX0IpPAH-¢
‘MO)d ¢ = = = = = - - - IpTWEToOUBRY3}d ‘proOe dSTOoYjYydeu-z-AX0IpAH-¢
*MOd ‘XDY : = = = = = = — - = —(°N"O0"®) proe oroyjydeu-Zz-AxoxpAH-¢
‘MOd ¢ = = = = = = = = = = = = = - - pPTIOoE OTOY3YdeU-Z-AXOXPAH-|
‘0¥l ¢ - - - - —-3dUO3TNS-,L ‘PTO® ODTUOFTNSauaTeyjydeu-| -AXO0IPAH-§
*DUL ‘HAS ‘XJY : - - — —-3TeS WNTPOS ‘pPTOE OTUOFInsauareyjzydeu-z-4AxoxpdH-9
*D¥L ‘XDY : 23TES WNTIPOSTP ‘PTO® OTUOFINSTPIUITEYIYdBU-L‘Z-AXOIPAH-E
*D¥L ‘dNd : - - - — — - — — pTOE OSTUOFInSTpAUITeYIydeu-¢ ‘| -AXOIPAH-L
‘XYM : - - -9pruryzydeu-z-(TAdozd- -ouTToydIoW-N-¢)-N-AXOIPAH-¢E
*Z¥M : - - —9pTWTYjydeu-|-(TLAdoxd-L-0oUTTOYdIOW-N~€ )-N-AXOXPAH~-E
‘X f = = = = = = = = = = = = - - 2UAUIOAIOU-Z-TAY3}3WAXOZIPAH-G
"X ‘¥YNI : - -®@pTaoTyooxpdy wﬂonauﬂEﬂHhsme (h)S-TAY3owuAXOIPAH-(G) H
YL 2 - - = = = - - - - - - -—9pTUERTTIUR}IUTAY}3U- N-AXOIP&H-4
“d¥lL ‘dnd - m - = = = - - - - - pTO® OSTUTUOYOUTOITAY}OU-Z-AXOIPAH-§
TEY 1 m e e = e e = m = = = = = = - - -9PTITUBTTUB}OWAXOIPAH~-H
0¥l ‘dna - e = = & = e = = = = = = = = - - -?pPTUWETTUE}3WAXOIPAH-H
R} &4 - - - - pTIS®e STUOFTnsTpauaTeyjydeu-¢-|-[oze] TAuaydrq

—h-TAY3SWTP—,¢ * -] 02 (TAUSYAAROZPAY~d) 1-, h ] ]-§-AXOZPAH~L

(€ ITEVI NI ISIT OL ONIAYODOV)
SIA0D NOILVIDIJAIINIAI ,SYIUNILDOVINNVH

wn
(]
5]
o]
H
A
o)
>4
~
]
H
=
H
[ 3]
H
-
O
>
(3]

QINNIINOD=-6L6T “YTYNLOVANNVKW
X9 QIAIJIINHAI ‘qATYOJEY IYIM SITYS ¥WO/ANY NOIIDNAOUd °“S°N HOIHM ¥OJ SILVICIWYIINI DITOXD--°"2 ITEYL

47



SYNTHETIC IRGANIC CHFMICALS, 1979

8

‘dHd ‘¥3d ¢ - - = = = = = = = = - - - - - - - po9xTW ‘TouaydyddoadosI
HII : - = = = = = = = = = = = = - = - — - - -—ToudydyddozdosI-d
SYNL “¥3d ¢ - = = = = = = = = = = = = = - - -~ - - ~Tou9ydyddozdosi-o
*IOI ¢ - - - = - - -~ -pojerdxodozd ‘TouaydipouapITLAdozdOSI-,h‘h
"IDI ¢ - - = - - - - -~ pOjeTdxoy3zd® ‘TousaydrpausprrAdoxzdosI-,h‘h
“Ssft ‘0dN ‘DHS ‘dH ‘MOO : - - - - -~ - —(Y ToudydsTq) TouaydrpauaprTddoxdosI~, 4 h,
HYY : - - (TOTP-,0‘D-2UITAX-w-AX0IpAY~-2)sTqauspriddoxdosI-,G¢g
TO0L 2 = = - = = - = e e = - e - = -~ - - - ~TAusydTqTddOozdosI
TESMl ¢ = - = = - = - - - - - - - - = - - - - BuTTTURTAdoadoSI-N
di 2 - - - - = = = = - - -~ -~ - - - - - -3pTIOTYD TAoTEYrYydoOST
MS : - - - - = = = = - = - = - - - - - - - -3[TZ}TUOTEY3}YdoOSI
TIPE 2 = = = = = - = =~ = - - -~ I93s® TAuaydrp ‘proe OTITEYIYdOST
"OWY : - - - (PI2e STTAXOQIERDTIP-E¢|-auszuag) pToe OSTTRY3YydosSI
TO¥L ‘dAd.: = = = = - - - ~ - - - - - - —- - _—39PTIITUB3}IOBOSOIJTUOSI-Z
"SON ‘SO0 ‘SYE ¢ - - =~ - - - - ~ -I9Y30 TI® ‘SOATIBATIOP pPTOE DHTURLDOST
CNMD ¢ - = = = = - = - - - - - - ?33eued20ST TAuoFInsauanyol-d
dNd ¢ = = = = = = = =~ - - - - -~ 9PNID ‘SP3BUBADOSTTP SUSANTOJL
dAd@ : - = = = = - = - - - - - - - - - - - -(2IN3XTK 02/08)
: PuU® (2IN3XKEW GE/G9) 93BUBLDOSTTIP-9‘Z pue-4°‘Z IUaNTOL
CHOM ‘dNd : - - - (@IN3HTIY GE/G9) 93BUBADOSTIP-9‘Z puB-H‘Z SuUSNTOL
‘oN¥ ‘OHO ‘HEOM ‘dNd ‘MOQ ‘SYd ‘SOY : - - - (®AINJXTU 02/08) S}BUBADOSTIP-9¢Z PUB-hH‘Z SUSNTOLx
TGO ‘dAd ¢ = = = = = = = = = =~ ~ - - -~ - 23BUBADOSTTIP-hH‘Z DUINTOL
“£dn ‘dNY ‘H0M : - - = = = = = — -~ - ?3euRADOSTTAUDYdATod DuSTAYjowiTody
EOM : = = = = = = = = = = = = = = - - - - - ?d3BuUeAD0STITAUAYd
dnd : - - - - - -~ [Puex3dyorodoojruURADOST-hH]STqRUITAYIDU~,1 ‘L
II¥ : = = = = = = = = = = — — = =~ = - - - - -2PTWEBUT}0DTUOST
THOW ¢ = = = = = = - - -~ ~1935® TAusydozoTyo-d‘pToO® ODTURLDOST
‘odN GO0U : -~ = = = - = —(IQW) 93BURBLDOSTTIP-, h‘h-2ueyjautduaydrq
Pm = - = = - - - - - - —-(IC0L) 93'UBLOOSITP SuUaTLT032Ig
: ‘SHEATILVAIYHQ dIOV OINVADOSIx
CYNL ‘0Td : = = = = = = = = = = = = = = = = = - — — -9dU’ZUIqTAINQOST
‘MS ¢t = = = = = = = = = = = = - — — - -~ - ~ -83pTapdyur ODTO}ESI
‘Xt = = = - - —x93S® TAY3® ‘pTOER dTocuedapun(Tiuaydopor-d)-gl
“LEM t - - = = = = = = - ~ ?UOoUaYdoZUIGOIOTYD~-G-OPTWELIDBOPOI-T
YL t = = = = = = = = = e = = = = = = = - -~ - 3UOTP-H‘Z-OTOPUI
*diid t = = = = = = = = = = = = - - - - - - - - JUOTP-g‘Z-9TOPUI
(€ ITIYI NI LISIT OL HNICYODIDV) :
SIAOD NOILYDIJILNIAI ,SYIUNLOVIONYN : SILVICIWEILNT DITOXD

-QEANIINOD==6L6T ‘dAUNLOVANNYH
39 QEIJILNAAI “QELH0JTM FYAM SATYS HO/ANY NOILONAO¥d °S°N HOIHM ¥0d SILVIAIMYIINI OITOAD~--'2 ITEVL

48



[TT -- CYCLIC INTERMEDIATES

“HOL

“HSN ‘DYl

"OTIH

el #N

(g€ ITEVYL NI ISIT O1L ONICYODIY)
SIAO0D NOILVODIJIINIAI ,SUYIANIDVYINNYM

QEANILNOD==6L6T

‘Mas

‘TIMW

“X0Y

*don

‘dna

“IDN

‘XJY

“1IY

‘HSH

cggyY

“21d

c AT
tAs
‘MS
bk
‘TXH
IIT
CLWA
" XDY
PNl §
“AID
‘MS
‘dna
“oda

“HOL
*0dA

‘0¥
‘aylL

‘X3H
‘Mas
“TId
"LSH
X0V
“AID
‘ZyyY
“AID
‘SOY
dA
*MDd
‘LdA
“LdAd
‘dnd
el -4
-

— - = = = = = - - ~QUTWERTAXIYOTOIADTAYI}SU-N

e e e e e e e e e = = = = = = - - -2UuEX3YOT24L2TAY3 AU

-9pTIO

- - - - - PuadIyjueToYOdTAYIOU-£

Tyos0xpdy aurzezadTd(14doxdoIQTYd~-£)-h-TAUIDU-|
- = = — - - -9pTapdyue OSITTURIYIURLAXOqIRD-N-TAYI3U-N

-0XOTP-01

- - - - - pPToE OTANFTAILq(TAINGTAYIAU-L)-9G
e e e e - = = = = - - —?3uTWEeTAZU3qTAY3ISOU-N
- - - - Puozeipdy ‘BUOTOZERTIYIOZUSQqTAYI3U-h
e e - = = = = = - - -3T0zZ®TIY3jOCcZUl3qTAYI}OU-Z
- = = = = = - - —3urTouTnb[FlozZusaqTAY3}dU-¢E
e - = = = = = = - - -—3uournbeayjueldyzaU-2
e e - m = = = = = = = - - -—3TosTUERT4AY3OU-W
- = - — —PTI%® DTUOFTNSBUTPTISTUB-O-TAY}3U-G
- = = = - 2TT23TuoTdoTd(OUTTTURTAYISU-N)-€4
e m - = = = = = = = = = - - - 2U®2®BJYjUE
OIPAYTP-01} ‘6-4XOYJIU-h—~ (OUTTTURTAYI3U-H) -1
- = = = = = - - TOUuBRY3}3(OUTTTURTAYISU-N)-2Z
suoutnbeazyjueouTpInToj-~d-h—(OoUTWETAYIOU) |
- = = = = — - Q?uoutnbeayjue(oUTWETAYISU)-|
37®S WNTPos ‘pIoB 0T3208(TAUSIPBXSYOTO4D

—ouTWE-7-q FO DUTWEUD II3}SD DT3I0B03IDETAYISU

- = = = = - -~ pTo® oT3Ade(TAUdYydAxoylay-d)
- = = = = - - —~ B‘urTournboxjTUu-g-AXOY3OU-9
-~ = = = = = = -~ - aurpraadrIdTdyza4xoyyayN-2

QUITTUR (TAY3}24K0]1908)STq-N‘N-OUTWE]32B-G-AXOYL}3U-Z

(PTOE DIUOFTNSOUIZUIGOUTWY-U)

PTOo® OTITTUR}DY,
- = = = = = —(2u3yjzudwoaze)) BUI-|-yYjusay-d
- - - - (9UdUOWTIT) QUOTP-8 ‘| -eYruay-d-Tp
- - - - - - - - - - -3UdTP-(8)h‘l-eyjua-d
- = = = = = 4 = = = = = = = = - = ?®uTwWETaU
m e e m = = = = = = = — - - ®TTI}TUOTOPUERY
- m = = m = = = = = = = =~ - - OopPITTUEBUOTEU
- = = = = = = = = = = - - - - SUTIPTINT-h‘E
- = = = = = = = = = = = = - - QUIPTINI-H‘Z
(TOXT1®Y}BIYIUY-0L “‘6°h°‘Ll) uTIEZTUTND O0ONIT,
- - —~(2U0IY3UBZUIGTPOSI) dUOIY3UBTOTAOST
- - - - - 193s5® TAuayd ‘pTIOe OTUBADOTY3}OSI

‘YEYNLOVANNVI
X9 QITAILNICI ‘CIIYOJEY IUIM SATYS YO/ANY NOILDNAOAd

SN HOIHM ¥04 SIALVICIWIIINI OITDXD--"2 ITLYL

49



SYNTHETIC ORGANIC CHEMICALS, 1°79

5

(€ dATEYL NI ISIT OL ONIQYODIDY)
SIAOD NOILV¥DIJIINIAI ,SYIYNIDVINNVU

‘YL t =~ = = = = = = = = = = = - - - pTIde OTIUOFTNSAUITEYIYdEN-|
CIIY : = = = = = = - - JUIZUIOIFTU~Hh-L&XOY3dTP-G‘Z-ourToydaoy-|
TIV ¢t = = = = - - - - JUIAZUAGOIFTU-H-4AXOINQATP-§‘Z-oUTTOYdION-|
QYL t = = = = = = = = = = = —JUTTTUBOIFTU-Hh-(TAUOFTNSTAYIA)-2
*SSN ‘00N ‘OMS ‘dD ‘MTD SOV : - = - - - - - - = = = = = = = = = = - - -3UATAISTAYII-T,
*dnd : - - - -3pTTITUER}IDE[ TAOWERFINS(TAUTPTUTIAd-Z-TAYIOU-h) ]~ih
*IIT ¢ = = = = = = = = — -~ = - — Jourdoad(ourpraddTdTAY3aU-v)~-¢
IXH ¢ =~ = = = = = = = = = = = = = = = - - - ?¥urzexadTdTAYIOU-N
HE t = = = = = = = = = = = = = = = - - -pTo® OTTEYIYATAYIOU-h
*X0¥ : - - -(2 I3doT3A3Q) auo-g-utrozexid-z-TAusayd-| -TAY3au-¢
‘LEM @ = = = = = = = = - - — pPIdE DT}003dTUOSTTAUdYd-Hh-TAYFOU-|
“D¥L ¢ — = = = = = = = = = = = = = = = - - - - -pIJ® OJ[UOJTMS
: -Tpauareyiydeu~-g ‘|- (T4~ -urT0zex&d-2-0X0~G-TAYIBU-E)-€
*DUL ‘XZD0Y : PTIO® OTUOFINS2UIZUIQ(TA-|-UTTOZRIAA-Z-0XO-G-TAYFOIUN~-E)~-d
“odA : 9PTWEUOFTNSIUIZUIG(TA-| ~UTTOZRILd-Z-0KO-G-TAYFOU-E ) -W
‘0Dg : - - - - apTIPAYUE OTTAXOGIEOTP-§ ‘Z2-dUdUTOGIOU-G-TAYFIU~G
"YAY 1 - = = = = = = = = = =~ - - - - -9[O0ZEPTWTOAFTU-G-TAY}BU-2Z
MS ! = = = = = = = = = = = = = = -~ - -3TOSTURBOI}TU-Z-TAYIOU-H
CEOY f = = = = = = = & = = = = = = = = —BUTTTUROI}TU-d-TAYI}BU-N
‘di@ : - - = = = = = = = = = = = = = = - = = - - - DPIJB DTUOJ
: -Tns a70zeTY10zudaq-L-(TATOUTND-9-TAY3ow-2)-2-TAYIOU-9
MS t = = = = = = = = = = = = = - - = - = = = = = = 3DPTJIOTYD
: -0IPAYTP SUTWERTAYFSO0TYFTAYIBu(TATOZCPTUT-G-TAYIOU-4‘2)
*IN ¢ = = = = = = = = = = = = = = = - - - - 3uournboxpAyTAYIIU
‘NH ¢+ = = = = = = = = = = = = - pIde OTTADTIRSTIPAUITAYIaU-,5‘G
“dSN ‘ONY ‘dNd ‘2D ‘SOY t - = = = = = = = = =~ = = = — - - —JUTTTUETIPIUSITAYIOU-,h‘h
*MT f = = = = = = = = = = == e = e = e = = = = - - - - 3T®S
: WNTPOSTP ‘[pToe oao:v:mm: 2-&X0IPAY-¢€ | STqOUITAYIIU-,h‘h
‘X ‘XDY : - -—(°®seq 9UEY3IY) [DUTTTUEBTAY}DUTP-N‘N]STIIUaTLYIBU~-,h‘h
@ ¢ = = = = = = = = = = = = = = - - - - -~ -P9KTW‘(BUTTTUE)
: STQAUSTAYJSU-,h‘h PUBR [OUTTTUROIOTYD-2 |STYIUSTAYIOU-.h‘h
cdad ‘DAY : - — = = = = = = = = = _m:uﬂu:aouoﬁso ~Z1STqaUaTAYIBU-~-,h‘h
‘MO : = = = = = = - m - = = - -~ = = = -~ BJUTTTURBIUITAYIIU-N
MS : =~ = = = = = = = = = = = = - - Toudydoz3TUIP-9°‘Z-TAYIBU-4H
‘EEY : = = = = = = = = = = = = — - - —3UTWETAXIYOTIAOTPTAYIAU-N

!
!
!
)
!
1
!
1
1
1
I
1
!
1
I
|
|
!
I
I
i
1
1

IANILNOO==6LET “HAYALOVINNYH .
X9 QATJIINAAI ‘QEZIYOdTY I¥IM SATVS HO/ANY NOIZONAOUYd *S°N HOIHM 404 SIIVIAIWIIINI DITOAD--°'2 ITHYL

50



51

I1T -- CYCLIC INTERMEDIATES

40N

"MS ‘NOMW

‘ad

“d1IM

T syyY

-1

“I¥S

“dna

"HAS ‘TV¥S
“HSn ‘4dna
ony ‘€0W ‘ILsd ‘dna “XDY
“HAS

“D¥1L ‘dAs ‘XOV
el ¢

“dna

“HAS ‘d4dna
“NOW “dna “DOVv
X ‘NOM ‘dna
‘2as

"HAS

“HAS ‘d4dna
“dna

-1

LA

*ddN

codas

J R T T
J

e e w0 w
!

“ e e
)

“dna
pEeX- 0N
©X0¥Y
“don
20N
*2as ‘204
‘oYl
“D¥L ‘v¥sy¥
*XD¥Y ‘DY

L T
I

(€ ITEVLI NI ISIT OL SNIQYODDIV)
SZ00D NOILYDIJILNIAAI .SYIYALOVINNVU

o ee w0 e e

QIANILNOD-=6L6T

A9 QEIIJLIINHEQAI ‘CEIYOJITY IYIM SITYS YO/ANY NOILON@odd

- = = = - -93®3}90BIpP ‘TOTPAURY]}3UWURINF-Z-O0I3TN-G
- - m - = === == m = = = = 3UuTWETAUIYdTPOIJFTN
- - - - 9pTUERZU3qTAY3}I(SUTWETAY3}ITP-2)-U-02131y-d
e e e m 2 e e m = = = = = = = - TOS3I5-W-O0I}TIN-H
- m = = = = = = = = - - -3PTIOTYD TAOZUIGOIFTN-W

e OTUOFINS-g-Toyjydeu-9g-(OUTWRTLA0ZUIGOIFITIN~-,h) -2
- = = = = = — - 3TeS WNTPOS ‘PTIde® ODTOZUIJOIFTN-U
- m m = = = = = = = = - - - —-PT2E 2TOZU3¥GOIFTN-d
N = m = = = = = = = = = - - -PTO® D2TOZUICOIFTN-UW
- = = — 3TES WNTPOS ‘pPIdE DTUOFINSIUIZUICOIFTN-W
e e = = % = = m m = = = = = = = - - 3UdZU3dqOIFTNx
- e m = = = = = = = = = - - —-9pAYIPTEZUIOIJITIN-U
- - m = = = = = = = = = =~ - 3uournbeaIyjzUBOIFTN-|
e m m = = = = = = = -~ - -pTOo® OTTTUBIY3UBOIITN-G

- - = = = = = = = = ~[}=%HN] SUTPTISTUB-0-O0Z}TN-h
- = = = =~ = = - = - ~[1=%HN] SUTPTSTUR-d-0I}TN-Z
- m e = = = = = = = = = = = = = - BJUTTITUEOI}TIN-dy
- = m m = = = = = = = = = = = = - JUTTTUBOI}TN-Ox
- = =~ - - ~ JU3ZUI’qOZBAXOY}IU-E-OUTWR-H-OXFTIN~-,h
- - = = = = = = = = = = = -~ ?2uUou3ydo3}32BOIFTIN-,¢

- = m = = - = = = - -~ - OPTPTSTUER}308-0-0X3}IN-,h

- = m = = = = = = = -~ -~ O9pPIPISTUER}®5®-d-0I3TN-.,2

- = = = = = = = = = - - - - -9PTITUEB}®2BOIFTIN-,4

- = = = = = = = = = = = = - -9PTITUB}SDBOIITN-,¢

- = = = = - —(3urpraddourdd-g) STTIZ3TUOUTIOOTN
- - = - - - - - == - (sutwsT4dyjydsu

Z-(TAuayd&roapAH-d)-N) Touayd(outweTdyzydeN-2Z)-d
- = = = = ~ —(autweTdyzydeN-o) sutweTAyjyydeN-|
-PTIO® DTUOFINS-G-DTOZBTPEXO[E‘Z2‘L] [P-2‘L ]yrydeN
- - - - = = - - (ToyzydeN-g) ‘yosa3 ‘ToyzydeN-z
- - 3jeucF[nsausniojl-d ‘OpTWRUOFTNS-9-TOoYjYdeN-2
- = = = = = = = = = = —(ToY3ydeN-») ToyzydeN-|
e e e = - - = = = = = = = = - - -?pTUTTEY3IYdEN
- - - - -pTOo® OSTTAXOqIEdEI}I32uUaTRYIYdeN-8‘G‘h‘l
- = - - -3TeS WNTPOS ‘pPTIOE® OTUoFInsauarTeyjzydeN-|
- = m = = = = = = - -~ pTOo® OTUOFInsauarTeyjzydeN-z

‘gAYALOVANNYH
*S°N HOIHM ¥0d SILVICIWYILNI DITDXD--"2 ATV

51



SYNTHETIC ORGANIC CHEMICALS, 1979

52

2Dl ‘NDS ‘HY

(€ ATEYL NI ILSIT OL HNIQIODDY)

SIC0D NOILYDIJILNICI

X9 QETATLNHAT

“2¥l

“HY

"NDS ‘HY ‘¥3d
tIrg

‘NOW “dOW ‘WTA “DDL “dYD
" X0¥

“gsn

“dna

dna

“MDd ‘dnd
“dna

“O¥L

‘X ‘X9D ‘Ov
“Lsd

*Lsd ‘dnd
tlsd ‘dna
“Isd ‘dna

1

ek

‘2as ‘KDY

b e er e e e e
)

“dasn
“T0S ‘IWNJ
“0dL
“1T10S
‘2as ‘dna
“NOW “‘dna
“NOHW
“MOd
el -4

L T
|

preR- 4
dna
“T1YS

v es e e ae e ee e

Ly SYTINIDVANNYH

L

TEINNILNOD--6L6T

auozeapdy(TdusaydoFTns-d) I93s3 TAY3}STP ‘pPIOE DTISDOBTBXKO

2 2

‘“z-

- —9pPTIOTYD ALAXoyzarpdxouaydri4L3o0

e e e e e e e e e e = e e = = = = - =Toudydi43o0
-13359 T4Ayjzsuwououw

(T&-2

-Tnyo3

(@1

n

‘pPTO® DTITAXOQIBDTP-E ‘Z-dUBIOGION
- = = = = = = =~ - ~ ~TouaydTAUOM

- = = = = = = - suejdeosiduw TAUON
~ - danjxtTw ‘TousdydrAuouTrp-TAUON
- = = = = = - - JYUITAX-W-O0ZIJFTIN-%

~ = = = = = - - BUYTAR-W-O0I}TN-Z
- - -[1=2HN] SUTPTNTO3-0-0I3}TN-§

HEO0S] PIOE DTUOFINSOUSNTO3-0-0XI}TN-§
HEOS] PTIO® OTUOFTNSOUSNTO3-d-0I3TN-€

-~ PTO® ODTUOFTINS-0-3USINTO30IFTN-d
- = = = - —-S3AN3HTW SBUSNTOJOIFTN

- = = = = = = - -~ 3dUSdNTO030I3TN-d
- = = = = = - ~ - DU3NTO3O0IJTN-W
~ = = = = = - - - 3U3NTO30IFTN-O
- = = - - - -®pTWENT03-d-0I}TN-E

- - ~PTIOE OSTUOFTNSTIPAUSGITES

|H0Nwauwnu N Fuosvsmm: ~HZ-O0FINS-g) -, H-0IFTN-H
- = = = = = = = = =~ ~TOou®ydosoz3TIN-d

- - = = = - - - - - - -~ - 2uIp

|s|nﬁmsvwouﬂswﬁomﬂsmﬂm:&ws -9)-N-TAY3}®-N-0SOIJ3TN-H

- = - - QuTtweTAusaydIpoOSOI}TN-h

- = = = e = = e e - - PUTWERTPIUSTAUIYd-O0-O0I}TN-H
Touayd 143 uad-3193-TP~9 ‘Hh-(0Z2eTAUaYdOoIFTN-0)~2

HO

)

- 2uouaydojase(TAusydoazTN-d)-,h
- - = 3Tes wntpos ‘Touaydoxz3zTN-d

- = = = = = = = = —~Touaydox3jTN-d
- = = = = = = = = ~TOUu3aydoI3zTN-©O
- - - - ToyoonTe TAyjzausydoajTN-d
- = = = = = = = - - DPTO®B OTUOJ

-®TOZRTPRXO[E£°Z‘L] [P-2‘l ]U3YdCUOIITN-(8 DUE )L
- - - - PIP® STUOFTNSTPAUSTEYRYdeu-G¢|-O0I3TN-€

CgEYNIOVANNYH
‘QdLY0dTY I¥AM SIATYS ¥YO/ANY NOILoNndodd

- = = = = - - ?udTeyjzydeuor3lTN-|
- - - - ~PId® OTTEBY3YdOSTOIFTN-G

SN HOIHM ¥0d SILVIAIWYILNI DITDXD--"2 ITEYL

52



53

ITT -- CYCLIC IMTERMEDIATES

“ssn

SIF0D NOILYDIJAILNICI

. K8
THTH

‘22N ‘DOS ‘0XS ‘DHS ‘NOM ‘d9 ‘MOQ ‘ATD ‘SOY

STIW ‘¥3d
STIIN
“MS
"INy

*DdN ‘¥3IN ‘¥dd

“ILdX
R-EE

“NOU

*ddA ‘DdAs ‘IDE

(¢ ITEYL NI ISIT OL ODNIQYODDY)

“0dA

*20d
T Sv¥d

“svd
“don
dna
"AID
“mMoa
dna
“91Ls

“DdA

“od¥L XDV

s SYTANIDOVYINNYH

R i ) A
“d*s$°n ‘uoTrjepTxHo &g DUd

*d*s°n ‘uorjepIxo 4Aq Bu
- =—I9Yyzo TI® ‘UOTSNF DT}
- — - *d°S°f ‘UoTSNnF 2T3

- - - - Z9Y3o0 TT® ‘uWnafo

- - - - —73Yyjo TT® ‘IE3}
- - - -"d-wmw ‘D L6¢ ¢zex

- - — —9PTUTTP-0L‘6:h‘E-
- -3PTIPAYUBTIP-0| ‘6:H‘E-
- = = = = = = - - -pTD®E

PTIoe DTTAXKOGIED-E-BUTT
T4AYy3a ¢pToe oTTAX0q2

-uTnbexyjue-[ outue (TA-¢

QINNILNOD--6L6T “HTUNLOVAONYH
A9 QIIAITNACI ‘dATYOJEY IYIM SITVYS YO/ANY NOILDNQO¥d "S°N HDIHM ¥

s wnIpos ‘urareyjzydeuocyFInsiouayd
nTo3 wWOIF “‘OT3IdY3ULs ‘Tousdyd
awuno woxF ‘2TIIYjuds ‘Toudydsx
- = = = - pojeudzdls ‘Touayd
- = = = = pejeTdAzu’aq ‘Touayd
sned 4q ‘OT3IYjudks ¢‘Toua3yd
snes &Aq ‘9T33Yjudks ‘Touayd
:NOISNd DILSNYD Xd
:DILIHLNZS
z39d woxF ‘TeINnjRU ‘TOUdYd
:HNITOYLIAd WOdd
TeO0® WOIF ‘TEBINZEBU ‘TOouUdYd
Te0® WOIF ‘TeINjEBU ‘TOUdYd
:dYL TYO0D WOY¥Jd
:TYINLYN
: TONIHd*
- = = = = = = - - —?uTpT}aUakYy4d-d
DTTAXROJIECORI}IFIUDTAIDI-0L‘6‘h‘E
ODTTAROGIECOEI}DIIUDTAIBI-0L ‘6‘h‘E
OTTAROqICORI}I3IUDITAIDI-0L ‘6“‘h‘E
- = = = = - —Touaydrdjuad-3a93-d
~(TouaydTAuy-0) TousydrLauag-o
- - = - = = = - - —3udzuaqTdjzuad
- = = = ~ —3uUournbeayjueTiuadg-z
- - — UEPUTTAY3dWRIUII-G‘EE‘L ‘]|
- - -—9uex9yoldsdoozoTyoowozqejuad
- = = = = - - -QUTITTUBTPAXO-,h‘h
-~ = = = = = = —(1 2uoToz®I&d)
ozexhd-g-(TAusaydoFIns-d)—-| ~0X0-G
- = = = = = = = = = = -~ ~J39S®
eo-g-aurrozerdd-2-T4usyd-| -0X0-§
- = = m = = = = = = = = = =~3Uo

—-dueseIYJUR[ AP JZUDG-HL-O0K0O~L) ]-1

0d SILVYIQIWIIINI DITDXD--"2 ATLVL

53



SYNTHETIC NRGAMIC CHEMICALS, 1979

54

(€ ITEYL NI ISIT OL ONIQYODIIV)
SIAOD NOILVDIAILNIAI ,SYIUNLOVINNYH

‘SIS : = = = = = = = = = = = = =~ =~ - - -~ ~pToe OoTUTYdSoydyAuUIYJ

*YSA ¢ = = = = = = = = = = = = -~ - ~3uTWeTpaUaTAuayd-d-TAUIYd-N

‘MOQ ¢ - = = — = = = = = = = = - — —3TeSs untpos °‘youaydriuayd-o

‘MO ¢ = = = = = = = = = = = = = = = = = = - - - poudydrduUadyqg-d

*IDY ‘MOQ : = = — = = = = = = = = = = = = = = = = =~ - Touaydriusayd-o
*SYY ¢ = = = = - IPTIOTYD TAUOQIBD-H-DTOZEXOSTTLAYj}ou-g-TAuUdayd-¢

*XdH ¢ =~ = = = = = = = = = - -I93S® TAY3}OTP ‘pPTO® dTUOTEBWTAUIY]

*DdS : - - - — - 193Sd 93EB390BTID ‘TOUBYLITP[OUTWT(TAUdYd)]-.2°2

HOL “TIM “‘IX3T : (PUTWETOURYIITPTAUIYJ-N) TOURY3}STP[ OUTWT (TAUDYJ) |-, T ‘2%
£dn ‘4 : - = - - - ~ — PPTIOTYD0IPAY OPTIOTYD TAPATHTAUIYd-Z-(-)P
‘D08 f = = = = = = = = = = = = = = = =~ - - -S1I93}S? TOodATHTLuUaYd

IIT ! = = = = = = = = = = = = = = - 3}T€S UNTpPos ‘IUTHATHTAuUIYd

008 ¢ =~ =~ = = = = = = = = = = - =3}T®S WUnTssejod ‘IUTLATHTAUIY]

PAN ‘At =~ = = = = = = = = = = = =~ = = = - -~ JUTPATHTAUIYd-2-(~-)P
3 = = = = = - = = = = = = = -~ (DTWO%®I) BUTIOATHTAUIY4-Z-TP

"TXH ¢ = = = = = = = = = = = = = = > ~ - DUTWERTAYJFITAUIYd-D(+)P

*NOM ‘MOQ : — = = = = = = = = = — — —(3PTRO TAuaydTd) 13y3a@ TAuUayd
‘MAS ! = = = = =~ = = = = = = = = - = - - -9seq aUTaAYdaTAUIY4-TP

"MAS : = = = = = = =~ = = =~ =~ = = = = - ~ ~ - -~ -—3uTraIYydaTAUIAY4-D

‘0QS ‘dAQ : = = = = = = = = = = = = = = = = = - - SUTWeTpauUaTAusyd-d
‘di ¢t = = = = = = = = = = = = = = = - - - - ?UTWETpIUITAUAYJ-u

‘04l ‘MS ‘A ‘dAd ¢ - = = — = = — = = = = = - = - - - -~ - SPUTWETpPaUITAUIYJ-O
*HT f =~ = = = = = = = = - -~ -DUWTXO-Z2-dUOTI}BUEBING-E‘Z‘|-TAUayd

IYS : = = = = = = = = = = = = = = = -~ - -9[OZEPTIWTZUIqTAUIYJ-Z

HT f = = = = = = = = = = = = - « - ?duTwWETAUuaYdTp(OZeTAUIYd)~-h

"0¥L : - - ~ - - -I33S3 OTIIDBRIP ‘TOURYFDITP[ouUTWE(TAUIYd)]-.2°2

*0d0 : = = = = = = = = = = = = = = = - - -3pTIOTYD TA390eTdLudyd

*dofl ‘DdO0 : = - = = = = = = = -~ (9TTA3TUNTOL-D) STTI3TUO}I0RTAUAYJ
*0d0 ¢ = = = = = = = — = — — - - 3TeS WNIPOS ‘pPIdE DT3}Id2ETAUIYJ

*SdS “Dd0 : = = = = — = = = = - - -3Tes unrssejod ‘pIdoe oSrT3edBTAUBYJ
*Dd0 i = = = = = = = = = = - - ~I93S9 T4Yyjzduw ‘proe OT3}I0eTAUdYd

*0d0 : = - = = = - = = - -°Udd3 ‘I33S3 TAY3}d ‘proe dT3IdeTAUIYd

*Zdd ¢ = = = = = = = = = = = = - -pPTOE OoTOZUIq(TLAYFIWAKOUIYYJ)~2

CYNI ‘MAH : = = = = = = = = = = = = = = = - TOUBYU]}IWIUIZUIGANOUIYJI~E
CYNI ‘MEH : ~ = = = = = = = = = = = = = - - - -3pdyaprez2uaqirouayd-¢
‘IYS ¢ = = = = = = = = = = - - 3T®S WNTPOS ‘PTOE OTUOFTNSTOUIYJ

. QIANIINOD==6L6T ‘¥AYNLOVANNYA
A9 QETLTINEAI “QALYOJTY FYIM SITYS ¥YO/ANY NOILONAO¥d °S°N HOIHM ¥0d SIIVIAIWYIINI DITOXD--°2Z ITEVL

54



55

LIC INTFRMEDIATES

.

ITI-- CY(

°ssn

‘dLS ‘20S ‘OLd ‘NOMW

“TIN

*dof ‘ddN ‘1¥0 ‘XIH
*d13

‘Moda

Pl §

IIY ‘dna ‘99Y
el

“TIIT

“IIY

‘oas

“IIY

*ddN

“d3aN

" TIY

“IId

“TI¥ ‘d3N

TId

SIIY ‘LdA

i

r 1

o e e

*OIL : -
*dna :

dna : -

*Odh. ‘MS

‘LdA ‘AH ‘ONIT ‘SYE ‘SDY

b K4

°X

cAg

“LA3

yayY

‘ad

i i

“TIIY

Lyo

‘ad ‘1y¥o

b

“Yds

1 1

R
1

e e
i

.

)

(¢ ITEYL NI LSIT OL OSNIAYODIY)

SIA0D NOILVYDIJIINIAI

X4 QIILIINHAT

L SYTINLOVINNYH :

QIANILNOD==6LET

‘@EIY04TY IUAM SITVS HO/ANY

- - ®aTTIj3TUOTdoxdouTryIUR| (TAYyz24%0doad-2)-N]-¢
- . e - = = - m == - = = = = - -dUouaydotrdoid

—(PuazuaqTAy3aTp uanaad 08)

suazuaqrdyzsdtod

- e e e = = = % = = = =~ - - -2udzu3l3qozoTyY24Tod
—-apTraoTysoapdy auouaydordozdouTrprIddTd-¢£

AATIBATIDP

zaddod

CYTINIOVANNYH
NOIZOonaoud

—(@urptaddouedd-2)

(3pTIO0TYD

-(TOu?ydoI3}TUTIL)

-9pnao

- - = - durpraadrd
‘9IN3IXTW durzezadTrd

- = = = = = = - dUTTONddTd-2
- = = = = = - pTo® dTT0%3adTd

pTo® O9TIOTd

- - = = = = = - 2UTWRTATOOTd-f

(PUTTOOTd~L)
(PUTTOOTd~9)
~(3UTTODTd-D)
~(®INFHTU-H‘E)

TATRY3Ud)
‘apTIOTY® TAUOF[nsexjzajautuedsoreyiyd
zaddoa[ (-2)o3ruTUudd0TeY3zyd]

QWTXO-Z

9TTI}TUOUTTOOTd
- - pToE DTUTTODTd

9PTXO-N-SUTTODTd-E

QUTTOOTd-4
UTTOOTd-€
UTTOOTd-2
QUTTOOTd
: SINITODId
opTI0TYD TAOTRY3IUd

- - - -9pTUTTEY3IUd
oprapdyue OSTTRYIYd,
- - -pToe OTITeY3Yd

—-3uourzeTeyiyd-(Hz) 1
-pIoe oTouedsIpuUNTAUIYd
SPTXOTP-| ‘| -uUTTOoydaowo Ty} TAUdIYd-H
mzﬁswﬂcwnmﬁmdwsm 2¢L-TAUTFInSTAUSYd-h
pToe OSTUTOdONSTAUIYd-TP
- - - - —?duourpriozeadd-g-TAUdYd-|
- = = = - - aurprtakdiidoadTAUusyd-h

suouedoad-z~-TAuayd

‘uorpouedozd-z ‘| ~-TAUayd~1|
SPTIOTY2TP snozxzoydsoydtiiuayd
~ @PTIOTYDTP oToTyjouoydsoydrdiuayd

“S°N HDIHM Y04 SILVIAIWIILNI DITOXD--°"2 ITHVYL

v
v



SYNTHETIC ORGANIC CHEMICALS, 1979

5/

‘OHS ‘IX0 ‘NOMW ‘8DW ‘dd3 ‘ISH

CTEA - = = = = =

- = = = = = - - @¥ptapdAyue dTITEYj3yYdOoWOIqERILD]

HT t = = = = e - e - = = = e = e e e - e e e = = = = - }TBS
: WUNTPOS ‘UTITEYIYdUOFINSTOSDIO-W-OWOIqRAFBL~,G°G“,E“E
"NOW : - - - - (saswosT-d pue‘-0‘-wm) (TAudydrqrdusyd) TAusdydzag
"MOd : - = = - - — —~ -7193S® TAY3OTP ‘proe dHI3IdeTIpTLoTRYyIydaza]
*OTIL ‘dAQ : - - - - = = = - = - - - - - — - - 9pTIOTYS TAoreyjzydazal
IPH f = = = = = = = = = = = -I193}S® TAuaydTp ‘PTOE 2TTeYRYdaII]
“dDOH ‘IdE ‘dNd : = = = = = = = = = = - =I193S9® TAYJIWIP ‘PTOE OTTRYIYdaIaly
*dOH ‘OUY @ = = = = = = = = = = = = = = = = - - - -pToE O5TTEY3Ydaza]
NMD ¢ = = = = = = = = = = = = = = = - - - pPTO® OITEY3IYdeFINS-h
*4dn :  (PUOFTns TAUSYATPAXOIPAUTA-.,h‘h) TOUSYATPTAUOFINS~,h‘h
‘MOd ¢ = = = = = = = = - - 3TEBS WNTpPOS ‘pPTOE OTITeY3YdOSTOFINS-G
*did : - - - - - - -Z9359 TAY3}OUWIP-¢‘| ‘PTO® 2TTRY3}YdOSTOFINS-§
M3 ‘XDY : 3TeS puER (PTO® DTUOFTnSauUaZuaqoutwy-d) pIdEe OSTTTUBFINS

“ssn ‘¥sn ‘X1 ‘NAS :

€009 ‘dTI ‘MOQ ‘ASD ‘OUY ¢ - = = = = = = = = = = = — — -~ - (DUBZUIGTAUTA) QU4 Sy
‘di ¢ = = = = = = = = = = - -93EB3TO SUTPTUBNSOUTWESUIPTTADITTES
"HAS ‘NOM ‘NH ‘MOQ : — — — = = = = = = = = = = = = — - ~"Yyon®3} ‘pTIOo® OTITADTTESx
*MOG@ : = = = = = = = = = - = - — - I933s® TAudyd ‘pToe OTTADTTES
‘MOd : = = = = = = = = = = = = = = - = =~ - - - - ®PTITTUBRTADTIES
YT : = = = = = = = = = = = = = = - - -~ -DWTXO OdpAyOpTeETLOTIES
“Y@d ‘dNd ‘MOQ : — = = = = = = = = = = = = = = — - — - - -2pAYIPTRTADPITES
*Idd : - - = = = = = = = = = = = = = - - - - -pIdo®e OTTL0I0SIY-¢
WAT ‘IdH ¢ = = = = = = = = = = = = = = = = = = - —¢YDd3} ¢‘TOUTDIOSIY
‘MDd : - = = - = = = = = = = = - = - - - - — -~TOTPAUTTOUTINY-H ‘2

*Idd f - - - = = = = - = - - - - - - = - g7 bBU®R G| ‘dDUTTOUTINY
E : AINITONIND
DY : - = = = = = - = - = = = = = = - - - - - - - - YUIPTEUINY
CIYH ‘d¥D : - = = = = = = = = = = = = = = =~ - - - -~ -3UOUTIPTTOIXIAI-Z
TE9D 2 - = - = = - = = = = = = = =~ = - = = - - - -TOUTPTWTIL4-Z
*OWO : - = = = = = = - - - - 3TeS DUTZ ‘OPTXO-|-TOTYJIUTPTIAd 2
*DWO : - - = = — = - — - - 3T®S WNTPOS ‘IPTRO-|-TOTY}SUTPTIAd 2
*YSY ‘T 1 - - = = = = = = = = = - - - ~ — - 9PTIOTYDO0IPAY SUTPTIAJ

*IIY ¢ = = = = = = = = - -~ S39peIH I3YJO0 TI® PAUTFII ‘DUTPTIALJ

“TI¥ ‘dIN ‘IdA : = = = — = — = = = = = - =~ - - — - POUTFOIX ‘DUIPTILd o2

(€ JTEVYL NI ISIT OL ONIQYO0IDY) :

S3d00 NOILVDIJILNIAI

X9 CETATLNEAI

s SYIINIDOVINNYIU :

:@INIJIIY ‘IANIAINZA

QINNILNOD--6L6T “YEUAIOVANNYH

‘QEIY0dHY I¥IM SITYS YO/ANY NOILDONAOUd

SN HOIHM ¥0d SILYIAIWUILNI DITIOXD--"27 JTEYL

56



57

[1I-- CYCLIC INTERMEDIATES

(€ TTLYL NI ISIT O
SIAOD NOILVYDIAIINICGI

A9 QIIATLNHEAT

‘MS ¢ - - -

*04@s - - -

SHOL ‘TIIW : - - -
‘Xt o= = -

"odL - - -

"HOL : - - -

dna 2 - - -

‘dna@ : - - -

‘dna@ 2 - - -

"LSd ‘dad@ 2 - - -
‘dna - - -

NOW : - - -

*ddfn 2 - - -

*ddn ‘NIL ‘MS : - - -
*SIN : - - -

"SAN : - - -

"HA@S : - - -

b b SRR

‘OO ¢ - - -~

*X ‘OD0N ‘DNY ‘DHO ‘SOY : - - -
COHO 2 -~ -

TATID - - -

‘YIS ¢ - - -

‘X ot o= = -

“d¥L ‘X0Y ¢ - - -
“TIXH : - - -

CIEN 2 - - -

AT 2 - - -

cd¥D ¢ - - -
"NOS : - - -

- = = - = = = = = = = = = = - —-3TO0ZETI}TATOL

19359 93€390BTP

—~ ~(@INIXTY

- —(®IN3XIU

0IpAYTP

"DYL ‘DY : - —~ —DAT3EATISP

“0Xdd ‘d¥H ‘dnd : - - -
‘Moaq : - - -

“HAS : - - -

*D0s ‘MOQ@ : - - -

L ONIQYO0IDY) s
+SYTENIDVINNYH :

QINNILNOD-=-6L6T ‘YTUNLOVAONVH
‘QEI¥0dIY IYIM SIATYS Y0/ANY NOILDONAOUd

-3Tes unIpos

¢ TOURY3}DTP(OUTUTTATOL-W)~,2°7
—~ TOUBY}STP(OUTWITATOL-UW)~,2°2
- = = = - -—duournboxpiAYTATOL-d

ptoe

STUOFTNSI3UEBYJSWOUTPINTOL-O

ToUueYl SoUTPINTOL-0~-7
~ —POXTW ¢‘SOUIPINTOL
- = - - —3UuTpINTOl-d
- = — - —dUTpPINTOL-W
- - - - —-dUIPINTOL-©

~193s9 TAYyjzswm ‘prdoe oinjorL-d
- 9PTIOTYD® TAuornsausnior-d
9jeapdyouow pINE DTUOFInsausanior-d
-~ - - - - - pTIdoE OSTUOFINnsauanToL-d
- - -pToe dTUOFINsauaINIolL-(d pue)o

‘pToe STUTFINSausntol-d

—-pPTOo® DTUOFTNSTP-h¢Z-dUSNTOL

—-3dUTWETIP-f ‘E-dUSBNTOL

oN\owu SUTWETP-(9‘Z PUB)-H‘ZT-SUSINTOL
(SUTWETpOUSTATOL-W~h)
G9/G€) SUTWETIP-(H‘E PUB)-g ‘Z-dusniol
- - = = = = = = = = = = =~ - TOoWAYL-s
- = = = = = = = = = = - - TOouaydoTyl
- - pIoe dTITAXOoqareddUaydoTylL-2
Hw:o hlnwomﬂsvnmaww_ucmn YL1STOTYL-,€ ‘€
- = = = = = - - -3utwerdInFaInFozpAyoa3 a9l

QUTWETIP-h ¢ Z-BUINTOL,

- - - TOTY3}d[OZEI}3L
- = — — - @PTJOTYD

‘3uTweTpauadTAuayd-d-TAYy3awer3}al- , N, N‘N‘N
- - - Touayd(Td3nqrdAyjzowex3aI-g‘c‘|‘L)-d
SULZUBTAYFOUCIFIDL-G“Hh‘Z“1
<duourtnbeayjuedxoapdyealdl-8°Gh‘l
- - - - —ueaInFozpdAyea3dI,
- - - 1wcﬂwﬂummouoa:oauvwa 9‘G‘€E“T
BU92USOIJTU~-E—O0IOTYDRI}II-G‘Hh*‘Z‘|
PUIZUIGOTIOTYORCIIDL-G‘H“Z ‘L

(duaang)
oonaT

“S°N HOIHM ¥Y0d SIILVICIWYILNI DITDAD--"¢ ATLVL

57



SYNTHETIC ORGANIC CHEMICALS, 1979

58

SIAOD NOILVYDIJIINIAI

“O¥l

“X
*0dA
“DdA ‘DY ‘dna

“LId

“TIIN ‘D59a
“T3A

“00Ss
*00Ss

(¢ ITIVYL NI ISIT O HNIQYODIIY)

X9 QATJATILNEAT

L SYIIALOVIANYM

QINNILNOD--6L6T
‘QELY0dTY IYIM SITVYS ¥YO/ANY NOILONAOY¥d

“AID
‘dng

" Sy¥vY
“HY

“NMD
i
“LdA
‘DYl
‘dna
CTILY
*2dA
*NOS
“NnS
“NOM
k- 140
“0T1X
‘Mdd
el A o]
hrel o)
tas

°X
‘XHd
‘HAsS
*20a
TTIY
“duo
“NMD
‘moa
‘9dd
“MDd
“TIA
*TXH
“Aas

|
s se se er se ee ee we s e b e s e ee

@ es 40 se e e se es ss e e

e se e se se se s ss ss s ee es e

e se ee ss ee es ee s ee

(epdyapTeZUaqAXOYI2UT(-Hh ‘E)

2pAYyopIeIIEIDA
m e = e = = =~ = = (EB3IN PIOY-p)

[pTo® ua:oma:um:oamsvgmanln AX0zpAY-f | STqIUDTLAIIN-,L“L
autydsoyd(TAUTpTITZE-| -TAYIAW-Z)STI]
~-TO3TSaUW(OUTWRTAY}AUIP)STIL~,,D‘,D‘D

-0IONTFTIL)

~(®PTIOTYSTIOZUSY)

2pTXO

-€)

- - - 9pdyoprezuaqdixodozdTIr-9°‘Hh‘Z
-~ —-9pdyoprezZusaqixodoad-U-TIL-G“E‘}|
- — = = = = = - - 3ueyjzduwrdusaydral
- = = = - -PUTPTIAATAYIBUTIL-9‘h‘T
- IPTIOTYD uwnTuomweTAudydTAyjawmrig

- —3UTTOPUTAUSTAY}AU-Z-TAYIIUTILI-E‘E°|
9pAYSPTE3}IOBIUTTOPUT-0 ¢ y-TAYFOWTIL-E ‘€1
- = = = = - - - -9TOPUT-HE-TAYIOWTIL-E‘E‘T
(2UaUNDOPN3Sd) SUSZUIGTAYFIUTIL-Hh*‘Z‘]
~(SUT3TTTSUTWSH) SUIZUSGTAYISWTIIL-E“Z°|

- — - 3pPAYSPTIEZUSGAXOYIIWIIL-G‘H*E
- m = = = = = = - - -pTIO%® OTSIWIIL

SpPTIOTYD PTO® ‘9pTIpAYuUe OTITTTOWTIL

- - - - ~TAuaydTPAXOIPAYTIL-,E‘h‘T
- - - —3UTPTNTO3-W-OIONTFTILI-D‘D‘D
-~ - — —dDUTIPINTO}-0-O0IONTFTIL-D‘D‘D
- = = ~ - —(surweTLuaydyrp(TLYrou

QUTPTNTO}-W-TAUayd-N-0IONTFTII-0©‘D‘D

- = = = - - -—3u3azZUaqTAY3IATII-G‘E°‘|
~ - — - JUTZETI}-S-O0IOTYDTIL-9‘h‘Z
QUaINT030I0TYITIL-D‘D‘D

- = = = = = = = = - - -3ueTrsTAudaydozoTyosTI]

‘9AYNLOVANNYR

“S°N HOIHM ¥0d SILYIAIWHEIINI DITDXD--°"2 ITLVL

~ - 2UdZUSGOIITU-G-OTOTYOTIL-~-H‘Z‘lL

SUOZRTPRTY3-h ‘2| -TAY}IU-0IOTYITIL-E

suey3aTAuaydIp-z‘Z-0IOTYITIL-1.‘L ‘|
- = = = - - JUIZUIOIOTYDITII-H‘Z°‘l
-2UDZUIqOIOTYDTIL-(Hh‘2‘L PUB)E‘Z‘|
- - —~OPTITTUEBTADTTESOWOXGTIL-G‘.h‘E
- = = = = = - TOU3aYdOoWOIqTITI-9°‘Hh‘Z
- = = = = - — 2UTWERTAZUSAqTII-N‘N‘N
SUTPTUTILAdOSOIFTU~G-OUTWEBTITI-9‘Hh°‘Z

58



59

ITI -- CYCLIC INTFRMEDIATES

‘X ‘X ‘X ‘X ‘X ‘X ‘X ‘X ‘X ‘X ‘X ‘TLAM ‘0IA °DdA ‘rdn
00N ‘DML ‘VNI ‘DTIL ‘HOL ‘MS ‘0IS ‘JS ‘sds ‘Mas ‘oas
‘008 ‘IVS ‘VS¥ ‘TI¥ ‘Q@d ‘MOd ‘D40 ‘DWO ‘SAN ‘03N
CTIN ‘TIIT ‘HAT ‘Idy ‘IODI ‘TIXH ‘ISH ‘MH ‘dDH “‘Jvud

‘LAX ‘NI NMO “‘2¥D QYL ‘WAL ‘TIVY ‘YEY ‘QIV ‘XDVY ‘gAY

cdnd

rdnd

-dna

*dnd

‘¥Id

‘Ldd ‘39

°S3AN

“S3AN

‘201 ‘NAS ‘XIS ‘DOS ‘DHS ‘Xdd ‘¥DH ‘PNI ‘¥IY ‘OWNY
D01 ‘NAS ‘DOS ‘DHS ‘Xdd ‘¥dd ‘NOM ‘PNI ‘IdD ‘¥iv
‘ONY

so0d

‘Moda

“1Id

“TId

"01d

‘oon

(€ ITEYL NI LSIT OL SNIQHODDY)
SIAOD NOIIVOIJIINIQI ,SUYIINLOVINNYW

R R

ee ee es se se se es as e s se se e se se s ss ee ee s ee

- — — — - —2I9Y3zo TT®E ‘SO3}ETPIWIIFUT ATT24D
-~ = = = = = - 9INIXTW TEBUTHTIO ‘DUIPTTAX
- = = = = = = = = = = - - - UTIPTIAX-9°2Z
- = = = = = —(9uUTPTTAX-d) QUTPTTAX-G‘Z
- = = = = —(PUIPTTAX-h-u) QUTPTTAX-h‘2

. :SINIAITXX
- = = e = = = = = = = - - - - -TOU3TAX-G°‘¢
- = e = & &4 2 = = = = = = = - -TOU9TAX-9°Z
— — - - SIOWOST POAXIW ‘PIOE DTUOFTNSIUITAX
-~ = = = = = =~ - - ~pPTIO® O2TUOFINSIUITAX-h‘Z
~ - —(I2wWOoST JUITAX-d FO %001-06) SUSTAX-d,
- =~ —(I9WOST DUITAX-0 FO %00L-06) SUITAX-o04
- = -(I9WOST IUITAX-UW FO %00L-06) SDUITLX-m
- - = = - —(3uoIyjuURZUI(TIQ) QUOIYJUBTOTA
- e m 2 = = = = = = = = = -~ - BU3NTO3TAUTA
- . e e = = = = = = = - ~9UTPTIAATAUTA-H
. e e e e = = = = = = = = —2UTPTIAATAUTA-Z
- = = = = = = = (dAW) QUTTOATd-2-TAUTA-G
- = = = = = - - -9pPTHOUOW JUIXRIYOTILDITAUTA

59

QAINNILNOO--6L6T “HAUNLOVANNYH
X9 QIILIINIQI ‘QITYOJEY FYIM SITVS YO/ANY NOILONAOUd °“S°N HOIHM YOI SILVYICIWYAINI OITOXD--"7 ITEYL

328-942 0 - 80 - 5



60 SYNTHETIC ORGANIC CHEMICALS, 1979

TABLE 3.--CvcLIC INTERMEDIATES: DIRECTORY OF MANUFACTURERS, 1979

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of cyclic intermediates to the U.S. International
Trade Commission for 1979 are listed below in the order of their identification codes as used in table 2]

Code Name of company ::  Code Name of company
ABB Abbott Laboratories : GAF GAF Corp.
AC American Color & Chemical Corp. : GE General Electric Co.
ACs Allied Chemical Corp., Chemical Co. Div. GIV Givaudan Corp.
ACY American Cyanamid Co. GLY Glyco Chemicals, Inc.
ADC Anderson Development Co. : GNW Greenwood Chemical Co.
ALD Aldrich Chemical Co., Inc. : GOC Gulf 0il Corp., Gulf 0il Chemicals
ALF Allied Chemical Corp., Fibers Div. Co.-U.S.
ALL Alliance Chemical Corp. GP Georgia-Pacific Corp.:
AMB American Bio-Synthetics Corp. Houston Div.
AMO Standard 0il Co. (Indiana) Plaquemine Div.
ARA Araphahoe Chemicals, Inc., Sub/Syntex : GRS Champlin Petroleum Co.
U.S.A., Inc. : GTL Great Lakes Chemical Coxp.
ARK Armstrong Cork Co. GYR Goodyear Tire & Rubber Co.
ARS Arsynco, Inc.
ARZ Arizona Chemical Co. HCF Hercofina
ASH Ashland 0il, Inc. HCR Hercor Chemical Corp.
ATL Atlantic Chemical Corp. HDW Hardwicke Chemical Co.
ATR Atlantic Richfield Co., Arco Chemical Co. HEX Hexagon Laboratories, Inc.
HK Hooker Chemical Corp.
BAS BASF Wyandotte Corp. and Pigments Div. HN Tenneco Chemicals, Inc.
BCC Buffalo Color Corp. H HPC Hercules, Inc.
BJL Burdick & Jackson Laboratories, Inc. il HSH Harshaw Chemical Co.
BKM Buckman Laboratories, Inc. : HST American Hoechst Corp., Industrial
BUC Synalloy Corp., Blackman-Uhler : Chemicals Div.
Chemical Div. : HXL Hexcel Corp., Hexcel Specialty Chemicals
cCcw Cincinnati Milacron Chemicals, Inc. : ICL ICI Americas, Inc., Chemical
CEL Celanese Corp., Celanese Chemical Co. : Specialties Co.
CGY Ciba-Geigy Corp. :
CHL Chemol, Imc.
CHT Chattem, Inc. 8 Jcc Jefferson Chemical Co., Inc.
CLK Clark 0il & Refining Corp. B
CNP Nipro, Inc. E
co Conoco, Inc. : KF Kay-Fries Inc., Member Dynamit Nobel Group
CPI Commonwealth Petrochemicals, Inc. : KIM Kalama Chemical, Inc.
CRZ Crown Zellenbach Corp., Chemical : KPP ARCO/Polymers, Inc.
Products Div. : KPT Koppers Co., Inc., Organic Materials Group
CSD Cosden 0il & Chemical Co.
CWN Upjohn Co., Fine Chemical Div. LAK Bofors Lakeway, Inc.
LEM Napp Chemicals, Inc.
: LIL Eli Lilly & Co., U.S. & Puerto Rico
DBC Badische Co. :
DCC Dow Corning Corp. : MAL Mallinckrodt, Inc.
DGC Degussa Corp. MCB Borg-Warner Corp., Borg-Warner Chemicals
DKA Denka Chemical Corp. MER Merichem Co.
DOW Dow Chemical Co. : MIL Milliken & Co., Milliken Chemical Co.
DUP E.I. duPont de Nemours & Co., Inc. i: MLC Melamine Chemicals, Inc.
DvC Dover Chemical Corp., Sub of ICC Industries, 3 MNR Monroe Chemical, Inc.
Inc. : MOB Mobay Chemical Co.
: MON Monsanto Co.
MRT Morton-Norwich Products, Inc.,
EK Eastman Kodak Co.: .- Morton Chemical Co. Div.
EKT Tennessee Eastman Co. Div. 4 MTO Montrose Chemical Corp. of California
ELP El Paso Products Co. : MTP Mount Pleasant Chemical Co.
ENJ Exxon Chemical Co. U.S.A. :
: NCI Union Camp Corp., Terpenes and
i Aromatics Div.
FER Ferro Corp.: : NEO Norda, Inc.
Ottawa Chemical Div. : NEP Nepera Chemical Co,, Inc.
Productol Chemical Div. : NES Ruetgers-Nease Chemical Co.
FMP FMC Corp., Industrial Chemical Group : NIL Nilok Chemicals, Inc.
FMT Fairmount Chemical Co., Inc. NOR Morton-Norwich Products, Inc., Norwich
FST First Chemical Corp. Eaton Pharmaceutical Div.
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I1T -- CYCLIC INTERMEDIATES

61

DIRECTORY OF MANUFACTURERS, 1979--CONTINUED

Code Name of company Code Name of company
NPC -* Northwest Petrochemical Corp. socC Standard 0il Co. of California, Chevron
: Chemical Co.
SOG Charter International 0il Co.
OoMC Olin Corp. : SOL Southland Corp., Chemical Div.
OPC Orbis Products Corp. STC American Hoechst Corp., Sou-Tex Works
ORO Chevron Chemical Co. STG Stange Co.
ORT Roehr Chemicals, Inc., Div. of Aceto STP Stepan Chemical Co.
Industrial Chemical Corp. STX St. Croix Petrochemicals Corp.
OXI Oxirane Chemical Co. (Channelview) SUN Sun Company, Inc.
SW Sherwin~Williams Co.
PAS Pennwalt Corp. : SWC Corco Cyclohexane, Inc.
PCW Pfister Chemical, Inc.
PD ‘'  Warner-Lambert Co. TCC Sybron Corp., Chemical Division/Tanatex
PFZ Pfizer, Inc. & Pfizer Pharmaceuticals, Inc. :: TCH Emery Industries, Inc., Trylon Div.
PIT * Pitt-Consol Chemical Co. TEN Cities Service Co., Copperhill Operations
PLC * Phillips Petroleum Co. TLC Twin Lake Chemical, Inc.
PPG * PPG Industries, Inc. TNA Ethyl Corp.
PPR * Phillips Puerto Rico Core, Inc. TOC Tenneco 0il Co., P & M
PPX Phillips Paraxylene, Inc. TRC Toms River Chemical Corp.
PTO Puerto Rico Chemical Co., Inc. TRD Squibb Manufacturing, Inc., Manufacturing
: Enterprises, Inc., Trade Enterprise,
QKO Quaker Oats Co. : Inc., Ersana, Inc.
‘ : TX Texaco, Inc.
RBC * Fike Chemicals, Inc. :
RCI * Reichhold Chemicals, Inc. : ucc Union Carbide Corp.
RDA Rhone~Poulenc, Inc. vocC Union 0il Co. of California
RH Rohm & Haas Co. UoP UOP, Inc., Chemical Div.
RIL * Reilly Tar & Chemical Corp. UPF Jim Walter Resources, Inc.
RPC * Millmaster Onyx Group, Refined Onyx B UPJ Upjohn Co.
: Co. Div. t USM USM Corp., Bostik Div., Southern Region
RSA ° R.S.A. Corp. B USR Uniroyal, Inc., Uniroyal Chemical Div.
RUC Rubicon Chemicals, Inc. : Uss USS Chemicals Div. of U.S. Steel Corp.
SAL Salsbury Laboratories :
SCC * Standard Chlorine of Delaware, Inc. VEL Velsicol Chemical Corp.
SCN Schenectady Chemicals, Inc. VGC Virginia Chemicals, Inc.
SDC ° Martin-Marietta Corp., Sodyeco Div. VIK Viking Chemical Co.
Sterling Drug, Inc.: VPC Mobay Chemical Corp., Dyestuff Div.
SDH Hilton Davis Chemical Co. Div. VIC Vertac, Inc.
SDW Sterling Organics Div.
Stauffer Chemical Co.:
SFA Agricultural Div. WAY Philip A. Hunt Chemical Corp., Organic
SFC Calhio Chemicals, Inc. Chemical Div.
SFS Specialty Div. WIL American Can Co., Inolex Pharmaceutical Div.
SHC *° Shell 0il Co., Shell Chemical Co. Div. WIC Witco Chemical Corp.
SK ¢ SmithKline Corp., SmithKline Chemicals WYT Wyeth Laboratories, Inc., Wyeth
Div. Laboratories Div. of American Home
SKO Getty Refining & Marketing Co. Products Corp.

Note.--Complete names and addresses of the above reporting

companies are listed in table 1 of the appendix. The

above codes identify those of the 183 reporting companies and company divisions for which permission to publish was

not restricted.
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SECTION IV -- DYES

STATISTICAL HIGHLIGHTS

William Baker and Edmund Cappuccilli

Synthetic dyes are derived in whole or in part from cyclic intermediates.
Approximately two-thirds of the dyes consumed in the United States are used
by the textile industry to dye natural and synthetic fibers or fabrics; about
one-sixth is used for coloring paper; and the rest is used chiefly in the
production of organic pigments and in the dyeing of leather and plastics. Of
the several thousand different synthetic dyes that are known, more than one
thousand are manufactured by one or more domestic producers. The large
number of dyes results from the many different types of materials to which
dyes are applied, the different conditions of service for which dyes are
required, and the costs that a particular use can bear. Dyes are sold as
pastes, powders, lumps, and solutions; concentrations vary from 6 percent to
100 percent. The concentration, form, and purity of a dye are determined
largely by the use for which it is intended.

Total domestic production of dyes in 1979 amounted to 266 million pounds,
or 6.0 percent greater than the 251 million pounds produced in 1978 (table 1).
Sales of dyes in 1979 amounted to 241 million pounds, valued at $797 million,
compared with 233 million pounds, valued at $734 million, in 1978. In terms
of quantity, sales of dyes in 1979 were 3.7 percent greater than in 1978 and
in terms of value, 8.7 percent greater. The average unit value of sales of
all dyes in 1979 was $3.30 per pound compared with $3.15 per pound in 1978.

The production of seven classes of dyes increased in 1979, while the
remaining two major classes registered slight to moderate declines in their
production., Vat dyes increased by 23.5 percent from 37.8 million pounds in
1978 to 46.6 million in 1979. The other six classes of dyes increased by the
following percentages: basic dyes (3.4), direct dyes (0.7), disperse dyes (5.5),
fiber-reactive (15.8), fluorescent brightening agents (12.5), FD&C colors (19.1).
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TABLE 1.--Dves:

IV -- DYES

U.S. PRODUCTION AND SALES, 1979

[Listed below are all dyes for which any reported data on production or sales may be published.
(...) are used where the reported data are accepted in confidence and may not be published or where no
data were reported.) Table 2 lists all dyes for which data on production and/or sales were reported and

identifies the manufacturers of each]

65

(Leaders

; ; SALES
DYES : PRODUCTION : : :

. UNIT

: . QUANTITY : VALUE : VALUE!

: 1,000 : 1,000 : 1,000 : Per

: pounds pounds : dollars : pound
Grand total : 265,881 @ 241,396 : 797,212 : $3.30

ACID DYES : : : :

Total : 35,434 ¢ 33,093 : 134,064 4.05
Acid yellow dyes, total : 13,053 ¢ 12,302 @ 35,986 @ 2.93
Acid Yellow 17 : 93 114 ¢ 484 4,23
Acid Yellow 19 : 404 : 253 ¢ 608 : 2.40
Acid Yellow 23 : 312 ¢ 259 @ 1,131 : 4.36
Acid Yellow 36 : 162 : 135 : 553 4.10
Acid Yellow 40 : 76 : 70 : 406 : 5.80
Acid Yellow 151 : 3,109 : 2,897 : 6,393 : 2.21
Acid Yellow 174 : 90 : 90 : 424 4.71
All other : 8,807 : 8,484 : 25,987 3.06
Acid orange dyes, total : 4,791 : 4,472 ¢ 18,726 : 4.19
Acid Orange 7 : 419 367 : 1,034 : 2.81
Acid Orange 8 H 193 : 190 : 550 : 2.89
Acid Orange 10 : 104 ¢ 99 : 314 : 3.16
Acid Orange 24 : 433 386 : 1,148 : 2.98
Acid Orange 60 : 584 : 540 : 2,170 : 4.02
All other: : 3,058 : 2,890 : 13,510 : 4.67
Acid red dyes, total : 5,454 ¢ 5,244 24,533 : 4.68
Acid Red 1 H 283 : 251 : 733 : 2.92
Acid Red &4 : 38 : 45 186 : 4.18
Acid Red 73 : 164 : 136 : 735 : 5.40
Acid Red 88 : 45 ¢ 45 212 4.70
Acid Red 114 : 380 : 250 : 1,198 : 4.79
Acid Red 137 : 106 : 109 : 695 : 6.39
Acid Red 151 H 439 : 312 : 1,078 : 3.45
Acid Red 182 : 212 : 158 : 647 4.09
Acid Red 266 : cee d 254 1,109 : 4.38
Acid Red 337 : 1,750 : 2,112 8,708 : 4,12
All other : 2,037 ¢ 1,572 9,232 5.87
Acid violet dyes, total : 189 ; 184 ; 961 . 5.22
Acid Violet 3 : 43 . 27 . 87 . 3.32
All other : 146 . 157 . 874 5.57
Acid blue dyes, total : 6,951 . 6,280 . 35,167 5.60
Acid Blue 40 : 1,041 ; 1,077 . 5,982 . 5.56
All other : 5,910 ; 5,203 ; 29,185 . 5.61
Acid green dyes : 618 : 504 : 2,679 : 5.32
Acid brown dyes, total : 975 ; 970 ; 4,201 ; 4.33
Acid Brown 14 : 234 261 1,099 ; 4.21
Acid Brown 98 s 219 ; 198 . 756 . 3.82
All other : 522 . 511 2,346 ; 4.60
Acid black dyes, total : 3,403 ; 3,137 ; 11,811 ; 3.77
Acid Black 1 : 372, 309 . 1,152, 3.73
Acid Black 52 : 1,050 . 772 2,735, 3.54
All other : 1,981 2,056 ¢ 7,924 : 3.85

See footnotes at end of table.
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66 SYNTHETIC ORGANIC CHEMICALS, 1979

TABLE 1.--Dves: U.S. ProbDUCTION AND SALES, 1979--CoNTINUED

See footnotes at end of table.

: : SALES

DYES : PRODUCTION . QUANTITY VALUE : DNIT

; ; : ;v

: 1,000 : 1,000 H 1,000 : Per

BASIC DYES (CLASSICAL AND MODIFIED) : pounds pounds :  dollars : pound
Total. : 15,887 : 13,624 : 65,833 : $4.83
Basic yellow dyes, total: : 3,985 : 3,360 : 12,411 : 3.69
Basic Yellow 11 : 550 @ 489 1,557 : 3.18
Basic Yellow 13 : 179 : 102 : 430 : 4,22
Basic Yellow 29 : 634 : 510 : 1,258 : 2.47
All other : 2,622 : 2,259 : 9,166 : 4,06
Basic orange dyes, total. : 1,631 : 1,267 : 4,373 ¢ 3.45
Basic Orange 2 H 605 : 561 : 1,938 : 3.45
Basic Orange 21 H 501 : 397 : 1,252 3.15
All other : 525 ¢ 309 : 1,183 : 3.84
Basic red dyes, total : 2,029 : 1,924 : 9,728 : 5.06
Basic Red 14 : 410 ¢ 454 1,217 : 2.68
Basic Red 15 : 202 : eee © vee 8
Basic Red 18 : 290 : 245 @ 787 : 3.21
Basic Red 49 : 117 ¢ 73 : 299 : 4.10
All other : 1,010 : 1,152 : 7,425 : 6.45
Basic violet dyes, total : 3,561 : 3,326 : 12,296 3.70
Basic Violet 1: : 1,682 : 1,582 : 3,682 : 2.33
Basic Violet 16 H 264 216 : 843 : 3.90
All other : 1,615 : 1,528 : 7,771 : 5.09
Basic blue dyes, total : 3,415 : 2,622 : 18,620 : 7.10
Basic Blue 1 : eee d 24 : 175 : 7.29
All other : 3,415 : 2,598 : 18,445 : 7.10
Basic brown dyes, total : 328 : 332 1,163 : 3.50
Basic Brown 1 : 92 : 82 : 272 : 3.32
Basic Brown & : 236 : 250 : 891 : 3.56
ALl other basic dyes : 938 : 793 ; 7,242 9.14

DIRECT DYES : : : :

Total : 28,588 : 26,704 : 82,047 : 3.07
‘Direct yellow dyes, total: : 10,170 : 9,815 27,853 2.84
Direct Yellow 4 H 661 : 603 : 1,812 . 3.00
Direct Yellow 6 H 325 : 231 : 825 : 3.57
Direct Yellow 11 B 3,196 ¢ 3,336 : 4,266 . 1.28
Direct Yellow 28 : 28 : 25 218 8.72
Direct Yellow 44 : cee d 210 : 744 3.55
Direct Yellow 50 : 225 : oot eee vee
_ Direct Yellow 105 : 303 : 229 : 781 . 3.41
Direct Yellow 106: : 717 ¢ 632 1,807 : 2.86
All other: : 4,715 : 4,549 17,400 ; 3.83
‘Direct orange dyes, total : 1,576 : 1,363 ; 4,700 ; 3.45
Direct Orange 15 : 451 ¢ 469 1,098 . 2.34
Direct Orange 26 : oo 15 ; 71 ; 4.73
Direct Orange 39 : 184 ; 146 . 471 . 3.21
Direct Orange 102 : 423 306 . 1,113 3.64
All other: : 518 ; 427 . 1,947 . 4,56
Direct red dyes, total : 6,403 ; 5,804 ; 18,207 ; 3.14
Direct Red 2 : 71, 68 . 349 5.12
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TABLE 1,<<DyEs:

IV -- DYES

U.S. PRODUCTION AND SALES, 1979<<CONTINUED
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: SALES
DYES : PRODUCTION : H : ONIT
f f QUANTITY f VALUE f VALUE!
DIRECT DYES--Continued : 1,000 3 1,000 : 1,000 : Per
: pounds % pounds dollars : pound
Direct red dyes--Continued : : : :
Direct Red 23 : 144 ¢ 119 : 629 @ $5.30
Direct Red 24 : 207 @ 196 : 936 4.78
Direct Red 72 : 586 330 ¢ 1,465 ¢ 4.45
Direct Red 80 : 442 ¢ 417 ¢ 1,836 @ 4.41
Direct Red 81 : 2,346 ¢ 2,234 : 4,918 ¢ 2.20
Direct Red 83 : 148 : 127 ¢ 477 ¢ 3.76
All other : 2,459 ¢ 2,313 : 7,597 @ 3.28
Direct violet dyes : 135 @ 142 : 818 5.76
Direct blue dyes, total: : 6,527 * 5,830 @ 20,007 @ 3.43
Direct Blue 1 : 152 : 103 : 665 * 6.46.
Direct Blue 15 : e f 287 ¢ 708 @ 2,47
Direct Blue 80 : 423 : 403 : 1,267 : 3.15
Direct Blue 86 : 1,035 @ 973 : 3,355 @ 3.45
Direct Blue 218 : 779 ¢ 830 @ 3,352 ¢ 4.04
All other : 4,138 ¢ 3,234 ¢ 10,660 : 3.30
Direct green dyes : 295 ¢ 290 : 1,701 : 5.87
Direct brown dyes: : 468 : 437 ¢ 2,079 @ 4.76
Direct black dyes, total : 3,014 : 3,023 : 6,682 : 2.21
Direct Black 22: : 1,418 : 1,541 : 2,152 : 1.40
All other: : 1,596 : 1,482 : 4,530 @ 3.06
DISPERSE DYES : H : H
Total : 46,778 : 39,714 : 169,356 : 4.26
Disperse yellow dyes, total : 8,696 : 7,445 ¢ 24,973 : 3.35
Disperse Yellow 3 : 3,218 : e 2 et e
Disperse Yellow 23 : 479 576 : 4,348 7.55
Disperse Yellow 33 : ves t 27 : 80 : 2.96
Disperse Yellow 42 : 675 : 659 : 1,856 : 2.82
Disperse Yellow 54 H cee d 949 : 3,479 : 3.67
All other : 4,324 @ 5,234 : 15,210 : 2.91
Disperse oramge dyes, total : 4,685 : 3,978 : 12,315 : 3.10
Disperse Orange 3 : 115 : 90 : 334 : 3.71
Disperse Orange 17 H ves S 48 104 : 2.17
Disperse Orange 25 : 736 : 629 : 1,893 : 3.01
Disperse Orange 29 H 433 ¢ 396 : 1.302 : 3.29
Disperse Orange 37 : 445 239 : 552 : 2.31
All other : 2,956 : 2,576 : 8,130 : 3.15
Disperse red dyes, total H 10,775 : 9,671 : 47,061 : 4.87
Disperse Red 1. : 526 : 413 : 1,349 : 3.27
Disperse Red 17 : 233 : 164 : 493 : 3.01
Disperse Red 60 : 1,770 : 1,574 : 7,074 : 4.50
Disperse Red 65 : 290 : 275 908 : 3.30
Disperse Red 86 : 234 cee t cee 8 e
Disperse Red 135 : et 180 : 690 : 3.83
All other : 7,722 ¢ 7,065 ¢ 36,547 ° 5.17
Disperse violet dyes, total : 808 : 707 3,230 : 4.57
Disperse Violet 1. : 51 : 70 : 288 . 4.13
Disperse Violet 27 : oot 40 ¢ 113 ; 2.83
All other: : 757 : 597 . 2,829 . 4.74

See footnotes at end of table.
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68 SYNTHETIC ORGANIC CHEMICALS,

TABLE 1.--Dves: U.S., PRODUCTION AND SALES

1979

, 1979--ConTINUED

: : SALES
DYES : PRODUCTION : : : UNIT
3 : QUANTITY : VALUE : VALUE!
: 1,000 : 1,000 : 1,000 : Per
DISPERSE DYES--Continued : pounds i pounds ¢ dollars * pound
Disperse blue dyes, total: : 18,110 :@ 14,466 : 70,579 : $4.88
Disperse Blue 3 : 1,250 : 1,203 : 4,351 ¢ 3.62
Disperse Blue 64 : oo ¥ 131 421 ¢ 3.21
Disperse Blue 79 : 2,830 : 2,198 : 5,487 : 2.50
Disperse Blue 165 : 112 ¢ eee 0 - eee
All other: : 13,918 : 10,934 : 60,320 * 5.52
Disperse green and brown dyes, total : 1,604 ¢ 1,315 : 4,613 ¢ 3.51
Disperse green dyes : 141 cee 3 eee 8 een
Disperse Brown 1 : 1,193 : 1,005 : 3,384 @ 3.37
Disperse Brown 2 : e 8 27 77 2.85
All other: : 270 283 @ 1,152 : 4.07
Disperse black dyes : 2,100 : 2,132 : 6,585 ¢ 3.09
FIBER-REACTIVE DYES : : H H
Fiber-reactive dyes, total : 6,395 : 5,919 @ 34,787 @ 5.88
Reactive yellow dyes : 1,006 : 1,007 : 5,803 : 5.76
All other reactive dyes H 5,389 4,912 28,984 @ 5.90
FLUORESCENT BRIGHTENING AGENTS : : H H
Fluorescent brightening agents, total-———=——=—w-- : 33,674 33,390 : 63,209 : 1.89
Fluorescent Brightening Agent 28 : 603 : 827 : 1,415 : 1.71
All other fluorescent brightening agents~———---- : 33,071 : 32,563 : 61,794 1.90
FOOD, DRUG, AND COSMETIC COLORS : : : :
Total: : 7,293 : 6,861 : 49,201 : 7.17
Food, Drug, and Cosmetic Dyes : : : :
Total: : 6,819 : 6,436 : 43,586 6.77
FD&C Blue No. 1 : 277 284 2,710 : 9.54
FD&C Red No. 3 : 561 : 676 : 7,079 : 10.47
FD&C Red No. 4 : cee 3 12 101 : 8.42
FD&C Red No. 40 : 2,659 2,356 : 17,455 7.41
FD&C Yellow 5 H 1,923 : 1,722 8,531 4.95
FD&C Yellow 6 : 1,302 : 1,222 : 5,556 : 4.55
All other food, drug, and cosmetic dyes : 97 164 2,154 13.13
Drug and Cosmetic and External Drug : : : :
and Cosmetic Dyes : : : :
Total : 474 ¢ 425 5,615 13.21
D&C Red No. 7 : 120 ; 96 : 699 : 7.28
D&C Red No. 9 : cee 3 77 395 5.14
D&C Red No. 19 : 20 . 13 . 200 14.91
D&C Red No. 39 : 37 .o cee 2
D&C Red No. 36 : cer 2 4 29 6.55
All other drug and cosmetic and external drug and : : ‘ : :
cosmetic dyes : 297 235 : 4,292 18.28
MORDANT DYES : ; B H
Total : 450 : 457 : 2,172 @ 4.75
SOLVENT DYES
Total : 13,256 : 9,829 37,883 : $3.85
Solvent yellow dyes, total : 1,546 : 1,225 ; 6,020 ; 4.91
Solvent Yellow 14 : 350 : 274 1,134 4.14
All other : 1,196 : 951 : 4,886 : 5.14

See footnotes at end of table.
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: : SALES
DYES i PRODUCTION f QUANTITY f v ] 3 UNIT
. . . . VALUE!
: 1,000 H 1,000 : 1,000 H Per
SOLVENT DYES--Continued : pounds  : pounds : dollars : pound
Solvent orange dyes : 1,041 : 1,041 : 3,197 : 3.07
Solvent blue dyes : 3,855 : 1,250 : 8,840 : 7.07
All other solvent dyes : 6,814 6,313 : 19,826 : 3.14
VAT DYES : : : :
Total 46,630 : 42,643 : 108,533 ; 2.55
Vat yellow and red dyes, total : 2,997 : 2,473 : 10,549 : 4,27
Vat yvellow dyes : vee t 1,850 : 4,176 : 2.26
Vat red dyes : ek 623 : 6,373 : 10.23
Vat orange dyes, total : 1,561 : 1,353 : 9,189 : 6.79
Vat Orange 15, 10% : el t 140 746 : 5.33
All other : 1,561 - 1,213 8,443 6.96
Vat violet dyes : 466 : 497 2,586 5.20
Vat blue dyes, total : 32,159 - 29,976 55,906 1.87
Vat Blue 6, 8-1/3% H et 602 : 2,064 : 3.43
All other : 32,159 : 29,374 : 53,842 : 1.83
Vat green dyes, total- : 2,581 : 2,382 - 5,280 - 2.22
Vat Green 3, 10% : 1,047 1,122 ., 2,493 ; 2.22
All other : 1,534 . 1,260 : 2,787 2.21
Vat brown dyes, total : 4,305 : 3,586 : 17,957 : 5.01
Vat Brown 3, 11% : ees t 238 : 1,681 : 7.06
All other : 4,305 : 3,348 16,276 : 4.86
Vat black dyes : 2,561 : 2,376 : 7,066 : 2.97
All other dyes® 31,496 29,162 ; 50,127 : 1.72

!Ccalculated from unrounded figures.

2The data include dyes which are similar to, but not

name.

chemically identical with, the indicated Colour Index

3The data include azoic compositions, azoic coupling components, azoic diazo components (bases and salts), sul-
fur dyes, and miscellaneous dyes. Statistics for those groups of dyes may not be published separately because
publication would disclose information received in confidence.

TARLE 1A.--Nves: 1,S, PRODUCTION AND SALES, BY CLASS OF APPLICATION, 1979

: SALES
CLASS OF APPLICATION : PRODUCTION UNIT
: QUANTITY VALUE VALUE!
7,000 1,000 1,000 Per
pounds pounds dollars pound
Total 265,881 : 241,396 : 797,212 ; $3.30
Aciq 35,434 : 33,093 : 134,064 ; 4.05
Basic (Classical and modified) : 15,887 : 13,624 65,833 : 4.83
Direct H 28,588 : 26,704 : 82,047 : 3.07
Disperse : : 46,778 : 39,714 : 169,356 : 4.26
Fiber-reactive : 6,395 : 5,919 : 34,787 : 5.88
Fluorescent brightening agents H 33,674 : 33,390 : 63,209 : 1.89
Food, drug, and cosmetic colors 7,293 : 6,861 : 49,201 : 7.17
Mordant. : 450 : 457 : 2,172 : 4.75
Solvent : 13,256 : 9,829 : 37,883 : 3.85
Vat 5 : 46,630 42,643 : 108,533 : 2.55
All other 31,496 : 29,162 : 50,127 : 1.72
: O
194

!calculated from unrounded figures.

The data include azoic compositions, azoic coupling components,
fur dyes, and miscellaneous dyes. Statistics for those

publication would disclose information received in confidence.

azoic diazo components (bases and salts), sul-
groups of dyes may not be published separately because
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SYNTHETIC ORGANIC CHEMICALS, 1979

TABLE 3.--Dves:

ALPHABETICAL DIRECTORY BY CODE

Di1RecTORY oF MaNuracTURERS, 1979

[Names of manufacturers that reported production and/or sales of dyes to the U.S. International Trade Commission
for 1979 are listed below in order of their identification codes as used in table 2]

Code : Name of company i Code Name of company
AC : American Color & Chemical Corp. H] LVR ¢ C. Lever Co., Inc.
ACY ¢ American Cyanamid Co. E :
ALL ¢ Alliance Chemical Corp. il :
ATL ¢ Atlantic Chemical Corp. B MAY : Otto B. May Co. Div. of Cone Mills
: B : Corp.
: b MRT ¢ Morton Norwich Products, Inc., Morton
BAS ¢ BASF Wyandotte Corp. & Pigments Div. il : Chemical Co. Div.
BCC ¢ Buffalo Color Corp. B MRX : Max Marx Color & Chemical Co.
BDO ¢ Benzenoid Organics, Inc. B :
BUC ¢ Synalloy Corp., Blackman Uhler Chemical HY :
: Div. B :
: b PCW : Pfister, Inc.
: b PDC : Berncolors-Poughkeepsie, Inc.
CCW ¢ Cincinnati Milacron Chemicals, Inc. il PSC * Passaic Color & Chemical Co.
CGY ¢ Ciba-Geigy Corp. B :
CK ¢ Crompton & Knowles Corp., Dyes & Chemical HH :
H Div. i :
: H S Sandoz, Inc., Colors & Chemicals Div.
: HY SDC : Martin-Marietta Corp., Sodyeco Div.
DGO Day-Glo Color Corp. HE) SDH ¢ Sterling Drug, Inc., Hilton Davis
DSC Dye Specialties, Inc. H : Chemical Co. Div,
DUP : E. I. duPont de Nemours & Co., Inc. b SNA : Sun Chemical Corp.
H B STG : Stange Co.
: H SW ‘¢ Sherwin-Williams Co.
EKT Eastman Kodak Co., Tennessee Eastman sl
Co. Div. i
: : TMS . Sterling Drug, Inc., Thomasset Colors Div.
FAB : Fabricolor Manufacturing Corp. s TNI . Gillette Co., Chemical Div,
s TRC Toms River Chemical Corp.
HSH : Harshaw Chemical Co. s .
HST : American Hoechst Corp. Industrial Chemicals ;: :
: Div. s VPC : Mobay Chemical Corp, Dyestuff Div.
ICI ICI Americas, Inc., Chemical s :
Specialties Co. HE
HH WJ Warner-Jenkinson Co.
KON H. Kohnstamm & Co., Inc. HH
Note.--Complete names and addresses of the above reporting companies are listed in table 1 of the appendix.
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SECTION V -- QRGANIC PIGMENTS 101

STATISTICAL HIGHLIGHTS

Bonnie Jean Noreen

Organic pigments are toners and lakes derived in whole or in part from
benzenoid chemicals and colors.

Statistics on production and sales of all organic pigments in 1979 are
given in table 1.! For a few important pigments already reported in table 1,
supplemental data on sales by commercial forms are reported in table 1A.
Individual toners and lakes are identified in this report by the names used
in the third edition of the Colour Index.

Total production of organic pigments in 1979 was 88.2 million pounds--16.2
percent more than the 75.92 million pounds produced in 1978. Total sales of
organic pigments in 1979 amounted to 66.9 million pounds,valued at $377.5 millior
compared with 62.3% million pounds, valued at $318.4°million, in 1978. In
terms of quantity, sales of organic pigments in 1979 were 7.4 percent greater
than in 1978; in terms of value, sales in 1979 were 18.6 percent greater than
in 1978.

- Production of toners in 1979 amounted to 87.1 million pounds--16.9 per-
cent more than the 74.5°million pounds reported in 1978. Sales in 1979 were
66.1 million pounds, valued at $374.3 million, compared with 61.4% million
pounds, valued at $315.42 million, in 1978. Sales in 1979 were 7.7 percent
greater than those of 1978 in terms of quantity, and 18.7 percent greater in
terms of value. The individual toners listed in the report which were
produced in the largest quantities in 1979 were Pigment Yellow 12, 13.1
million pounds; Pigment Blue 15:3, beta form, 8.9 million pounds; Pigment
Red 49:1, barium toner, 6.3 million pounds; Pigment Red 57:1, calcium toner,
4.6 million pounds; Pigment Red 53:1, barium toner, 4.3 million pounds; and
Pigment Yellow 14, 4.1 million pounds.

Production of lakes totaled 1.1 million pounds in 1979--17.3 percent
less than the 1.4 million pounds reported for 1978. Sales of lakes in 1979
amounted to 0.8 million pounds, valued at $3.2 million. In terms of quantity,
sales of lakes in 1979 were 9.7 percent less than in 1978; in terms of value,
sales in 1979 were 5.7 percent greater than in 1978.

For each of 13 selected pigments, or groups of pigments, table 1A gives
data on sales by commercial forms. Pigment Yellow 14, all other diarylide
yellows (with the exceptions of Pigments Yellow 12 & 14), Pigment Red 3,

Pigment Red 48:2, calcium, Pigment Blue 15:1 and 15:2, alpha forms, and Pigment
Green 7 were sold principally in the dry full-strength form. Pigment Yellow 12,
Pigment Red 53:1, barium, Pigment Red 57:1, calcium, and Pigment Blue 15:3,
beta form were sold principally in the flushed form. Pigment Blue 15, alpha
form, was sold principally as aqueous dispersions. Publishable data are not
available for the principal form in which Pigment Red 49:1, barium was sold.

lSee also table 2 which lists these products and identifies the m%%?facturers

by codes. These codes are listed in table 3.
2Revised figures for 1978.



102



(Leaders (...) are used where the reported data are accepted in confidence and may not be published.)

V -- ORGANIC PIGMENTS

TABLE 1,--Oreanic piGMENTS: U.S. PRODUCTION AND SALES, 1979

[Listed below are all organic pigments for which any reported data on production or sales may be published.

103

Table

2 1lists all organic pigments for which data on production and/or sales were reported and identifies the
manufacturers of each]

: : SALES
ORGANIC PIGMENTS : PRODUCTION : : : UNIT
: :  QUANTITY : VALUE! P YALUE?
: 1,000 : 1,000 : :
: pounds  : pounds  : 1,000 : Per
: dry basts® : dry basis®: dollars :  pound
Grand total- : 88,248 : 566,885 : 377,509 : $5.64
TONERS : : H :
Total : 87,116 ® 66,051 : 374,305 : 5.67
Yellow toners, total : 425,140 : 17,096 @ 80,408 : 4.70
Acetoacetarylide yellows: H : : : .
Pigment Yellow 1, C.I. 11 680 : 390 : 280 : 1,200 : 4.29
Pigment Yellow 3, C.I. 11 710 : 187 : 143 : 649 4.53
Pigment Yellow 73, C.I. 11 738 : 863 : 435 ¢ 1,792 : 4,12
Pigment Yellow 74, C.I. 11 741 : 1,610 : 1,297 : 7,655 @ 5.90
Diarylide yellows, total : 20,402 : 13,371 : 50,062 : 3.74
Pigment Yellow 12, C.I. 21 090 : 413,095 : 8,514 : 28,474 ¢ 3.34
Pigment Yellow 13, C.I. 21 100 : 475 ¢ 414 2 1,725 : 4.16
Pigment Yellow 14, C.I. 21 095 : 4,082 2,857 : 10,154 : 3.55
Pigment.Yellow 17, C.I. 21 105 : 1,078 : 742 : 3,269 : 4.41
All other diarylide yellows : 1,672 : 844 : 6,440 : 7.63
All other : 1,688 : 1,570 : 19,050 : 12.13
Orange toners, total - : 2,619 : 1,966 : 10,782 : 5.48
Pigment Orange 5, C.I. 12 075 : 904 : 634 2,535 ¢ 4.00
Pigment Orange 13, C.I. 21 110 : 361 : 286 : 1,513 : 5.28
Pigment Orange 16, C.I. 21 160 : 728 : 574 : 2,534 : 4.41
Pigment Orange 34, C.I. 21 115 : 95 : 79 : 519 : 6.54
All other : 531 : 393 : 3,681 : 9.37
Red toners, total : 29,833 : 24,208 : 133,327 5.51
Naphthol reds, total : 1,308 : 1,094 : 8,547 : 7.81
Pigment Red 2, C.I. 12 310 -2 67 : 60 : 371 : 6.16
Pigment Red 5, C.I. 12 490 : 45 ¢ 41 ¢ 382 : 9.36
Pigment Red 17, C.I. 12 390 : 90 : 46 : 352 : 7.64
Pigment Red 22, C.I. 12 315 : 92 : 65 : 549 : 8.40
Pigment Red 23, C.I. 12 355 : 332 337 : 2,663 : 7.90
All other naphthol reds: : 682 : 545 4,230 : 7.76
Pigment Red 3, C.I. 12 120 : 1,489 1,219 : 6,319 : 5.19
Pigment Red 4, C.I. 12 085 : 195 173 . 665 : 3.85
Pigment Red 6, C.I. 12 090: s A 23 . 105 . 4.56
Pigment Red 38, C.I. 21 120 s 165 . 143 1,219 . 8.50
Pigment Red 48:1, barium toner, C.I. 15 865-=<==-==w . 660 : 534 . 2,764 5.18
Pigment Red 48:2, calcium toner, C.I. 15 865-——=~——e 1,787 1,547 . 8,612 . 5.57
Pigment Red 48:4, manganese toner, C.I. 15 865~~—w--- 167 . 80 . 420 . 5.27
Pigment Red 49:1, barium toner, C.I. 15 630-———=——=—v : 6,325 ; 5,579 : 16,425 2.94
Pigment Red 49:2, calcium toner, C.I. 15 630-—=—===—= . 1,454 . P e 2 cee
Pigment Red 52:1, calcium toner, C.I. 15 860-——-———=: 1,468 : 1,312 ; 7,146 : 5.45
Pigment Red 52:2, manganese toner, C.I. 15 860----—- : 700 : 621 . 2,492 4.01
Pigment Red 53:1, barium toner, C.I. 15 585-——=—==—-- . 4,299 . 3,217 ; 12,440 . 3.87
Pigment Red 57:1, calcium toner, C.I. 15 850-————=== : 4,579 3,351 ; 18,137 . 5.41
Pigment Red 81, PMA, C.I. 45 160 : 452 421 . 4,356 ; 10.33
Pigment Red 81, PTA, C.I. 45 160 . 55 . 41 . 606 . 14.96
Pigment Red 122, C.I. 73 915 . 216 . oo s e s ves
All other: : 4,514 . 4,853 , 43,074 8.88

See footnotes at end of table.

e oo
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104 SYNTHETIC ORGANIC CHEMICALS, 1979

TABLE 1.--OreaNniC PIGMENTS: U.S. PRODUCTION AND SALES, 1979--CONTINUED

SALES
ORGANIC PIGMENTS : PRODUCTION : : H UNIT
: : QUANTITY : VALUE © yALUE?
: 1,000 : 1,000 : :
: pounds : pounds : 1,000 : Per
TONERS--Continued t dry basis® : dry basis® :  dollars :  pound
Violet toners, total : 2,905 : 2,113 : 30,002 : $14.20
Pigment Violet 1, PMA, C.I. 45 170 : 324 224 1,964 : 8.75
Pigment Violet 1, PTA, C.I. 45 170 : 45 ¢ 40 484 12.16
Pigment Violet 3, fugitive, C.I. 42 535-—————ecmeu= : 199 : 190 : 952 : 5.01
Pigment Violet 3, PMA, C.I. 42 535 : 386 : 377 2,634 : 6.98
Pigment Violet 3, PTA, C.I. 42 535 : 21 : 21 : 265 @ 12.63
Pigment Violet 19, C.I. 46 500 H 1,566 : 1,046 : 18,483 : 17.67
Pigment Violet 23, C.I. 51 319 : 325 179 : 4,713 : 26.31
All other H 39 36 : 507 : 14.08
Blue toners, total : 22,366 : 517,168 : 95,045 : 5.54
Pigment Blue 1, PMA, C.I. 42 595 : 87 : ver 8 el 8 .
Pigment Blue 15, alpha form, C.I. 74 160-—————————- : 2,079 : 1,135 : 5,651 : 4.98
Pigment Blue 15:1, alpha form, C.I. 74 160-~-—-=——= : 1,444 : 1,019 : 7,591 : 7.45
Pigment Blue 15:2, alpha form, C.I. 74 160--———--—-= : 1,247 : 1,034 : 8,203 : 7.94
Pigment Blue 15:3, beta form, C.I. 74 160-=—=cw=emum 8,868 : 7,667 : 42,783 5.58
Pigment Blue 15:4, beta form, C.I, 74 160-————————- : 798 : 657 4,947 : 7.53
All other : 7,843 : 55,656 : 25,870 : 4.57
Green toners, total: : 3,932 : 3,121 23,341 7.48
Pigment Green 1, PMA, C.I. 42 040 - : 6 : 5 ¢ 52 10.99
Pigment Green 2, PTA, C.I. 42 040 and 49 005-——==—= : 18 17 . 273 15.76
Pigment Green 7, C.I. 74 260 : 3,246 2,725 19,579 . 7.18
Pigment Green 36, C.I. 74 265 : 354 224 2,061 . 9.21
All other : 308 : 150 : 1,376 9.17
Brown and black toners, total : 321 : 379 : 1,400 : 3.70
Brown tomners H 110 e cee cee
Black toners - : 211 cee 2 cee 2 cee
LAKES ; ; ; ;
Total : 1,132 ; 834 : 3,204 3.84
Yellow lake ; 64 ; . ; e ; ..
Red lakes: : . . i
Pigment Red 60:1, C.I. 16 105 : 305 275 . 1,253 . 4.56
Pigment Red 83, C.I. 58 000 : 73 . 55 ; 419 . 7.62
Violet lake: Pigment Violet 5:1, C.I., 58 055-~——-=m—= : 79 . 73 . 438 . 6.01
All other lakes s 611 . 431 . 1,09 . 2.54

. . .
H H Hi

!The value of sales from toners are reported on a dry full-strength basis and the value of sales for lakes are
reported on a dry form basis. All sales value data exclude the additional costs of processing or packaging in
commercial forms other than the dry full-strength or dry form.

2calculated from unrounded figures, except "All other."

3Quantities for toners are reported as dry full-strength toner content, excluding the weight of any dispersing
agent, vehicle, or extender. Quantities for lakes are reported as dry lake content, excluding the weight of any
dispersing agent or vehicle.

Incorrectly reported in 1978 report--should have been approximately 0.8 million pounds less than reported.
5Incorrectly reported in 1978 report--should have been approximately 2.3 million pounds less than reported.
$Incorrectly reported in 1978 report--should have been approximately $3.5 million less than reported.

Note.--The C.I. (Colour Index) numbers shown in this report are the identifying number given in the third

edition of the Colour Index.
The abbreviation PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotungstomolybdic)

acids, respectively.
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TARLE 1A.--U.S. SALES OF SELECTED DRY FULL-STRENGTH TONERS, DRY EXTENDED TONERS, DRY
DISPERSIONS, AQUEOUS DISPERSIONS, AND FLUSHED COLORS, 1979

[Listed below are supplemental sales data, by commercial forms, of selected pigments that have been reported in
table 1]

SALES!
SELECTED PIGMENTS BY COMMERCIAL FORMS " " ONIT
QUANTITY : VALUE VALUE?
1,000 : :
pounds 1,000 : Per
dry basis® : dollars : pound
Pigment Yellow 12, C.I. 21 090, total : 8,514 : 28,474 $3.34
Dry full-strength toner : 3,841 12,119 : 3.16
Flushed color H 4,066 : 14,474 3.56
Dry extended toner, dry dispersion, and aqueous dispersions” % ——-—- : 607 : 1,881 : 3.10
Pigment Yellow 14, C.I. 21 095, total : 2,857 : 10,154 : 3.55
Dry full-strength toner: : 1,847 : 6,371 : 3.45
Aqueous dispersions" : 883 : 3,252 : 3.68
Flushed color: : 90 : 408 : 4.53
Dry extended toner and dry dispersions.5 : 37 : 123 : 3.32
Pigment Yellow 13, C.I. 21 100; Pigment Yellow 17, C.I. 21 105, : :
and diarylide yellows, total : 2,000 : 11,434 : 5.72
Dry full-strength toner : 1,278 : 7,801 : 6.10
Aqueous dispersions®* : 461 2,398 : 5.20
Dry dispersions and flushed color®- : 261 : 1,235 : 4.73
Pigment Red 3, C.I. 12 120, total : 1,219 : 6,319 : 5.19
Dry full-strength toner : 754 : 3,947 : 5.23
Aqueous dispersions* : 69 : 348 : 5.04
Dry extended toner and flushed color® : 396 : 2,024 : 5.11
Pigment Red 48:2, calcium toner, C.I. 15 865, total . : 1,547 : 8,612 : 5.57
Dry full-strength toner : 1,349 : 7,419 : 5.50
Aqueous dispersions" : 67 : 462 : 6.90
Dry extended toner, dry dispersions, and flushed color’®————————eeev : 131 : 731 : 5.58
Pigment Red 49:1, barium toner, C.I. 15 630, total : 5,579 : 16,425 : 2.94
Flushed color: : 293 : 819 : 2.80
Dry full-strength toner, dry extended toner, dry dispersioms, and : :
aqueous dispersions" ® : 5,286 : 15,606 : 2.95
Pigment Red 53:1, barium toner, C.I. 15 585, total: : 3,217 : 12,440 : 3.87
Dry full-strength toner : 1,021 : 3,920 : 3.84
Flushed color: : 2,095 : 8,131 : 3.88
Dry dispersion and aqueous dispersions" ® : 101 : 389 : 3.85
Pigment Red 57:1, calcium toner, C.I. 15 850, total : 3,351 : 18,137 : 5.41
Dry full-strength toner : 477 2,495 : 5.23
Aqueous dispersions® - : 105 : 394 : 3.75
Flushed color: : 2,769 : 15,248 : 5.51
Pigment Blue 15, alpha form, C.I. 74 160, total : 1,135 : 5,651 : 4.98
Aqueous dispersions” : 571 3,083 : 5.40
Dry full-strength toner, dry extended toner, and flushed color®---—- : 564 : 2,568 : 4.55
Pigment Blue 15:1, alpha form, C.I. 74 160, total : 1,019 : 7,591 : 7.45
Dry full-strength toner : 700 : 5,546 : 7.92
Aqueous dispersions" : 92 : 774 8.41
Dry extended toner, dry dispersions, and flushed color’=——m——m—mmemc : 227 : 1,271 : 5.60
Pigment Blue 15:2, alpha form, C.I. 74 160, total 1,034 : 8,203 7.94
Dry full-strength toner : 792 : 6,130 : 7.74
Dry extended toner, aqueous dispersions", and flushed ‘color’——————— : 242 2,073 : 8.57
Pigment Blue 15:3, beta form, C.I. 74 160, total : 7,667 : 42,783 : 5.58
Aqueous dispersions" : 2,018 : 10,553 : 5.23
Flushed color : 4,006 : 23,226 : 5.80
Dry full-strength toner, dry extended toner, and dry dispersions®-- : 1,643 : 9,004 : 5.48

See footnotes at end of table.
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106 ~ SYNTHETIC ORGANIC CHEMICALS, 1979

TABLE 1A.--U.S. SALES OF SELECTED DRY FULL-STRENGTH TONERS, DRY EXTENDED TONERS, DRY
DISPERSIONS, AQUEOUS DISPERSIONS, AND FLUSHED COLORS, 1979--CONTINUED

: SALES!
SELECTED PIGMENTS BY COMMERCIAL FORMS f - - ONTT
: QUANTITY : VALUE : VALUEZ
: 1,000 : :
: pounds 1,000 : Per
: dry basis® : dollars :  pound
Pigment Green 7, C.I. 74 260, total : 2,725 : 19,579 : $7.18
Dry full-strength toner: : 1,384 : 10,270 : 7.42
Aqueous dispersions” : 856 : 5,625 : 6.57
Flushed color: : 368 : 2,682 : 7.29
Dry extended toner and dry dispersions’® B 117 : 1,002 : 8.56

lsales quantities and values are identical in tables 1 and 1A,

2Calculated from unrourided figures.

Quantity of the various commercial forms is given in terms of dry full-strength toner content.

Includes presscake.

Separate data on these commercial forms may not be published without revealing the operation of individual com-
panies.

Note.--The C.I. (Colour Index) numbers shown in this report are the identifying numbers given in the third edition
of the Colour Index.

The abbreviations PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotungstomolybdic)
acids respectively.
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SYNTHETIC ORGANIC CHEMICALS, 1979

TABLE 3.--ORGANIC PIGMENTS:

ALPHABETICAL DIRECTORY BY CODE

DIRECTORY OF MANUFACTURERS, 1979

[Names of manufacturers that reported production and/or sales of organic pigments to the U.S. International Trade
Commission for 1979 are listed below in the order of their identification codes as used in table 2]

Code : Name of company :: Code Name of company
ACY American Cyanamid Co. I KCW ¢ Keystone Color Works, Inc.
ALE Alex Chemical Co. s KON . H. Kohnstamm & Co., Inc.
ALG Allegheny Chemical Corp. s :
AMS Ridgway Color & Chemical i . .
APO Apollo Colors, Inc. :: LVR C. Lever Co., Inc.
BAS BASF Wyandotte Corp., Pigments Div. :: MGR Magruder Color Co., Inc.
BNS Binney and Smith, Inc. :: MRX Max Marx Color & Chemical Co.
BOR : Borden, Inc., Printing Ink Div., T :
: Pigments Div. HH :
BUC : Synalloy Corp., Blackman Uhler sz POP Pope Chemical Corp.
: Chemical Div. HH :
: HH ROM United Merchants & Manufacturers, Inc.,
CGY : Ciba-Geigy Corp. HH : Roma Chemical Div.
CIK : Flint Ink Corp., Cal/Ink Div. s :
: B S : Sandoz, Inc., Colors & Chemicals Div.
DUP E. I. duPont de Nemours & Co., Inc. :: SDH . Sterling Drug, Inc., Hilton Davis Chemical
: Y : Co. Div.
: HH SNA Sun Chemical Corp.
GLX : Galaxie Chemical Corp. s SW . Sherwin-Williams Co.
HRC : Harmon Colors Corp. HH ™S Sterling Drug, Inc., Thomasset Colors
HSH : Harshaw Chemical Co. BN : Div.
HST : American Hoechst Corp., Industrial HH :
: Chemicals Div. HH :
: B UHL ¢ Paul Uhlich & Co., Inc.
: HH USM USM Corp., Bostik Div., Southern Region
ICC : Inmont Corp. HY :
IDC Industrial Color, Inc. : VPC : Mobay Chemical Corp., Dyestuff Div,

.

.
.

o oo

.

. oo

.

Note.~-Complete names and addresses of the above reporting companies are listed in table 1 of the appendix. The
above codes identify those of the 35 reporting companies and company divisions for which permission to publish was

not restricted.
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STATISTICAL HIGHLIGHTS

Tedford C. Briggs

Medicinal chemicals include the medicinal and feed grades of all organic
chemicals having therapeutic value, whether obtained by chemical synthesis,
by fermentation, by extraction from naturally occurring plant or animal sub-
stances, or by refining a technical grade product. They include antibiotics
and other anti-infective agents, antihistamines, autonomic drugs, cardio-
vascular agents, central nervous system depressants and stimulants, hormones
and synthetic substitutes, vitamins, and other therapeutic agents for human
or veterinary use and for animal feed supplements.

The table shows statistics for production and sales of medicinal chemicals
grouped by pharmacological class. The statistics shown are for bulk chemicals
only. Finished pharmaceutical preparations and products put up in pills, capsules,
tablets, or other measured doses are excluded.! The difference between produc-
tion and sales reflects inventory changes, processing losses, and captive con-
sumption of medicinal chemicals processed into ethical and proprietary
pharmaceutical products by the primary manufacturer. In some instances, the
difference may also include quantities of medicinal grade products used as
intermediates, for example, penicillin G salts used as intermediates in the
manufacture of semi-synthetic penicillins. All quantities are given in terms
of 100-percent content of the pure bulk drug.

Total U.S. production of bulk medicinal chemicals in 1979 amounted to 313.1
million pounds, or 16.4 percent more than the 269.1 million pounds produced in
1978 and 30.1 percent more than the 240.7 million pounds produced in 1977. Total
sales of bulk medicinal chemicals in 1979 amounted to 225.7 million pounds,
valued at $1,043 million, compared with sales in 1978 of 185.1 million pounds,
valued at $944.1 million, and sales in 1977 of 162.4 million pounds, valued at
$794.0 million. In terms of quantity, sales in 1979 were 21.9 percent more than
in 1978 and 39.0 percent more than in 1977. In terms of value, sales in 1979
were 10.5 percent more than in 1978 and 31.4 percent more than in 1977.

Production of the larger groups of medicinal chemicals in 1979 was as
follows: Antibiotics, 25.2 million pounds (1.8 percent less than in 1978),
of which 14,5 million pounds was for medicinal use and 10.7 million pounds was

1Complementary statistics on the dollar value of manufacturers' shipments
of finished pharmaceutical preparations, except biologicals, are published
annually by the U.S. Department of Commerce, Bureau of the Census, in Current
Industrial Reports, Series MA-28G. Many pharmaceutical manufacturers who re-
port to the Bureau of the Census are excluded from the U.S. International
Trade Commission report because they are not primary producers of medicinal
chemicals, that is, they do not themselves produce the bulk drugs which go in-
to their pharmaceutical products but purchase their drug requirements from
domestic or foreign producers.
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116 SYNTHETIC ORGANIC CHEMICALS, 1979

for other uses; anti-infective agents other than antibiotics, 35.3 million
pounds (23.5 percent more than in 1978); central nervous system depressants
and stimulants, 60.2 million pounds (8.7 percent more’); and vitamins, 41.5
million pounds (9.7 percent more).

Production of some of the more important individual products listed in
the table was as follows: Methionine and its salts, 70.7 million pounds
(28.5 percent more than in 1978); choline chloride, 57.5 million pounds (13.4
percent more); aspirin, 31.9 million pounds (1.0 percent less); acetaminophen,
18.2 million pounds (40.9 percent more); penicillins (except semi-synthetic),
8.4 million pounds (8.8 percent more); vitamin E, 7.2 million pounds (23.0
percent more); and tetracyclines, 6.1 million pounds (3.7 percent more).

!Because of a respondant error in reporting acetaminophen, the 1978 total for
central nervous system depressants and stimulants was in error. The corrected
total for 1978 is 55,412,000 pounds. The corrected production of acetaminophen
in 1978 is 12,900,000 pounds.
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VI -- MEDICINAL CHEMICALS 117

TABLE 1.--MEDICINAL cHEMICALS: U.S. PRODUCTION AND SALES, 1979

[Listed below are all synthetic organic medicinal chemicals for which any reported data on production or sales
may be published. (Leaders (.,.) are used where the reported data are accepted in confidence and may not be
published or where no data were reported.) Table 2 lists all medicinal chemicals for which data on production
and/or sales were reported and identifies the manufacturers of each]

; ; SALES
MEDICINAL CHEMICALS : PRODUCTION! : : : UNIT
: . QUANTITY VALUE : VALUE 2
: 1,000 : 1,000 : 1,000 : Per
:  pounds :  pounds : dollars :  pound
Grand total : 313,090 : 225,655 : 1,043,145 : $4.62
Acyelic : 134,540 : 122,865 : 119,266 : .97
Benzenoid® : 132,313 : 78,260 : 585,047 : 7.48
Cyclic nonbenzenoid" : 46,237 : 24,530 : 338,832 ¢ 13.81
Antibiotics, total’ H 25,248 : 10,720 : 293,586 : 27.39
Cephalosporins : 742 : e d el ® .
Penicillins, semisynthetic, total : 2,126 : 483 33,286 : 68.92
Amoxicillin : 457 cee ces 8 e
Ampicillin: : 998 : 352 : 20,484 : 58.19
All other (semisynthetic)® : 671 : 131 : 12,802 : 97.73
Penicillins (except semisynthetic), total-——————weav H 8,402 : 2,978 : 36,982 : 12.42
Penicillin G, potassium, for medicinal use--—--—-- : 2,541 : oo S et .
All other, for all uses’ : 5,861 : 2,978 : 36,982 : 12.42
Tetracyclines, for all uses: : 6,129 : 4,493 @ 97,749 @ 21.76
Other antibiotics, total . : 7,849 : 2,766 : 125,569 : 45.40
For medicinal use : 4,330 ¢ 1,333 : 96,659 ¢ 72.51
For nonmedicinal uses H 3,519 : 1,433 : 28,910 : 20.17
Antihistamines, total: : 445 170 : 7,173 ¢ 42.19
Antinauseants : 81: eee o cee e
All other® : 364 : 170 : 7,173 : 42.19
Anti-infective agents (except antibiotics), total----- : 35,338 : 10,478 : 58,026 : 5.54
Anthelmintics, total : 12,039 : 3,857 : 6,270 : 1.63
Piperazine!® : 4,942 : el el d
Piperazine dihydrochloride : 975 : 961 : 1,425 : 1.48
All other : 6,122 : 2,896 : 4,845 ¢ 1.67
Antiprotozoan agents, total : 13,319 : 2,945 27,689 : 9.40
Arsenic and bismuth compounds : 7,281 : cee oo 2 eee
All other!! : 6,038 : 2,945 ¢ 27,689 : 9.40
Sulfonamides, total : 5,951 : 721 : 8,179 : 11.34
Sulfamethazine : 1,358 ¢ oot cee e
All other!? : : 4,593 : 721 : 8,179 : 11.34
Urinary antiseptics: : 379 et et e
Other anti-infective agents : 3,650 : 2,955 15,888 : 5.38
Autonomic drugs, total: : 1,069 : 911 . 17,471 19.18
Sympathomimetic (adrenergic) agents, totalw———————-— 1,030 : 893 : 15,156 : 16.97
Phenylpropanolamine hydrochloride : 607 : 488 4,426 ¢ 9.07
All other : 423 405 10,730 : 26.49
Other autonomic drugs - 39 . 18 . 2,315 ; 128.61
Central depressants and stimulants, total--——-——me—ew- : 60,221 50,427 162,619 : 3.22
Analgesics, antipyretics, and nonhormonal anti- : : : :
inflammatory agents, total : 53,299 ; 45,579 89,735 : 1.97
Acetam:i.nophen1 3 : 18,174 . A cee 2 ces
Aspirin s 31,911 . eee s cee cee
All other'* : 3,214 ; 45,579 89,735 ; 1.97
Anticonvulsants, hypnotics, and sedatives——————————; 1,299 . 351 ¢ 4,101 . 11.68
Antidepressants - 229 . cee s e s e
Antitussives . 169 : 209 . 42,540 203.54
Skeletal muscle relaxants . 276 109 . 1,674 . 15.36
Tranquilizero : 419 H cee o . veo 3 coe
Other central depressants and stimulants®’-————ceeae : 4,530 : 4,179 ; 24,569 . 5.88

See footnotes at end of table.
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TARLE 1.--MepicInAL cHEMIcaLS: U,S. pPropucTION AND SALES, 1979--CONTINUED

: : SALES
MEDICINAL CHEMICALS : PRODUCTION! : : : UNIT
H ¢ QUANTITY : VALUE : VALUE2
: 1,000 : 1,000 : 1,000 : Per
: pounds pounds : dollars : pound
Dermatological agents : 4,259 4,176 3,960 : $0.95
Expectorants and mucolytic agents -3 1,667 : 1,238 : 5,468 : 4.42
Gastrointestinal agents and therapeutic nutrients, : : : :
total -3 130,591 : 119,727 . 107,031 .89
Choline chloride, all grades : 57,518 : 48,030 : 22,932 .48
Methionine and its salts : 70,689 70,092 . 80,008 1.14
All other : 2,384 1,605 : 4,091 . 2.55
Hematological agents, total . 28 . 17 . 3,600 : 211.76
Sodium heparin : 6 : ces 2 cee 2 e
All other'® : 22 17 3,600 : 211.76
Hormones and synthetic substitutes, total-——--—=———-——- ; 1,206 : 185 107,892 583.20'
Anabolic agents and androgens : 25 vee 2 cee 3 .e
Synthetic hypoglycemic agents B 946 oo e 8 oo
All other!’ : 235 ; 185 107,892 : 583.20
Local anesthetics, total : 154 . 46 ; 1,608 : 34.96
Lidocain . 40 . cee 3 eee 2 e
All other!® : 114 46 1,608 34.96
Renal-acting and edema-reducing agents—-——==—==e- ———— ; 1,333 ; e ; .. ; ..
Vitamins, total : 41,473 ; 25,811 : 220,554 ; 8.54
Vitamin E : 7,183 ; 4,524 67,113 14.83
All other vitamins®'® . 34,290 . 21,287 . 153,441 . 7.21
Miscellaneous medicinal chemicals, total---——————--— : 10,058 . 1,749 , 54,157 , 30.96
Smooth muscle relaxants?® . 230 eee 3 oo s e
All other?! . 9,828 . 1,749 . 54,157 . 30.96

.

!The data on production and sales are for bulk medicinal chemicals only.

2Calculated from rounded figures.

3Benzenoid, as used in this report, describes any cyclic medicinal chemical whose molecule contains either a
6-membered carbocyclic ring with conjugated double bonds or a 6-membered heterocyclic ring with 1 or 2 hetero
atoms and conjugated double bonds, except the pyrimidine ring.

“Includes antibiotics of unknown structure,

SProduction of all antibiotics for medicinal use amounted to 14,566,000 pounds, and sales amounted to
3,089,000 pounds, valued at $156,251,000. Production of all antibiotics for animal feed and other nonmedicinal
uses amounted to 10,682,000 pounds, and sales amounted to 7,631,000 pounds, valued at $137,335.000.

5Includes sales quantity and value of amoxicillin.

"Includes sales ‘quantity and value of penicillin G, potassium.

8Includes production and sales of antifungal and antituberculer antibiotics; and sales quantity and value of
cephalosporins.

%Includes sales quantity and value of antinauseants.

Includes piperazine which may have been used for purposes other than as an anthelmintic.

1ncludes sales quantity and value of arsenic and bismuth compounds.

}21ncludes sales quantity and value of sulfamethazine,

!3Because of a respondant reporting error, 1978 production of acetaminophen was in error. Corrected production
for 1978 is 12,900,000 pounds.

“Includes sales quantity and value of acetaminophen and aspirin.

15Includes sales quantity and value of antidepressants and tranquilizers. Also includes production and sales of
am?hetamines,'general anesthetics, and respiratory and cerebral stimulants.

®Includes sales quantity and value of sodium heparin.

!7Includes sales quantity and value of synthetic hypoglycemic agents, and anabolic agents and androgens.

18Tncludes sales quantity and value of lidocaine,

197ncludes production and sales of vitamin A, vitamin B, vitamin C, vitamin D, and vitamin K.

207hcludes theophylline derivatives.

2l1ncludes production and sales of antineoplastic agents, cardiovascular agents, diagnostic agents, and un-
classified medicinal chemicals. Also includes sales quantity and value of renal~acting and edema-reducing agents
and smooth muscle relaxants.
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