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Introduction and Goals

Limitations and disclaimers

Your presenter is not a trained historian

Complex transmission processes
have been greatly simplified

Chemistry was just part of a
broad-scope technology transfer

Focus here is on organic chemistry



Introduction and Goals

The Characterization of Chemistry
Why only China and Japan?
Why did Chinese and Japanese absorb modern chemistry?
Was the process the same or different?
How did Chinese and Japanese absorb modern chemistry?
and

Let’'s see some real translation!



The Characterization of Chemistry

Modern chemistry introduced
into East Asia in the 19" century

wWhy only China and Japan?
(and not also Korea?)

political, cultural, and random factors



The Characterization of Chemistry

Taking 1868 as a benchmark yeatr...

Chinese Qing dynasty under Tongzhi
(Tongzhi Restoration)

Japanese Meiji era under Meiji
(Meiji Restoration)

Korean Joseon dynasty under Gojong
(no restoration)



The Characterization of Chemistry

Why did Chinese and Japanese absorb
modern chemistry?

In the mid-19t™ century

guaint and curious Western barbarians
iIncreasingly show up in Eastern harbors
with gunships and modern weapons

Time to take a closer look!



The Characterization of Chemistry

Why did Chinese and Japanese absorb
modern chemistry?
Chemistry wasn'’t really new
Chinese alchemy was ~2000 years old:

Transmuting base metals to gold and silver
Developing elixirs for longevity or immortality
Creating panaceas to cure any disease



The Characterization of Chemistry

Why did Chinese and Japanese absorb
modern chemistry?

In the West, alchemy danced with medicine
gave rise to the hybrid chemiatry
Another intermediate stage: chymistry
Renaissance and Exploration
Less strong, less centralized authority
Experiment and observation replaced dogma
Modern sciences were born



The Characterization of Chemistry

Why did Chinese and Japanese absorb
modern chemistry?

In the East, medicine subsumed alchemy
Little exploration of or interest in foreign things

Strong centralized authority, hierarchy,
dogma, long-established traditions
iInhibited a modern scientific tradition

Foreign science viewed as disrespectful



The Characterization of Chemistry

Was the process the same or different?

Yes, and No
Both involved book translation (transcreation)
In China, transmission via English

In Japan, transmission via Dutch/German
and later English



The Characterization of Chemistry

Was the process the same or different?

Yes, and No
In China, mostly de novo terminology

In Japan, terminology derived via

EER (5 x < =< Ichokuyaku) literal translation



The Characterization of Chemistry

Alchemy provided some vocabulary

Some elements were already known:

Chinese English  Japanese
BRIEX [tié Iron £/ T D /tetsu
Wi/l #R&E/livhudang  Sulfur WME/E D fiou

TR/ER [yin Silver R/ Z Avlgin



The Characterization of Chemistry

Alchemy provided some vocabulary
Some processes and apparatus already present:

Chinese English Japanese

RN /IR distillation ﬁ%ﬁﬁz@/;ﬁﬁw

(zhénglid) (C & 2 Y w Dljorya)
AT/ RS still A A/ 7R A/ AR AR

(zhéngliugi) (L & 2 Y w2 =/jorydki)



The Characterization of Chemistry

Alchemy provided some vocabulary
Some processes and apparatus already present:

Chinese English Japanese
LR /IBIE (quold) ittt A8/ T8 /Mg R
eI /YR’ (liguo) (% A Jroka)
(quoliigi) filtar Ailgs/ TR es /IR 1A
JEIL AR/ TR IR AR (5 A & [rokaki)

(liiguogi)



The Characterization of Chemistry

What to call this new science?

Traditional name for “alchemy”
symbolized the transmutation of metals

Chinese Japanese

lianjinsht WA & A T @ Dfrenkinjutsu



The Characterization of Chemistry

What to call this new science?

Japanese Initially used
A0k [ VA seimi

an ateji (phonetic borrowing) for the Dutch chemie



The Characterization of Chemistry

What to call this new science?

Chinese used
/& (huaxué)
“the study of changes”

Japanese later adopted fLZ (2225 < /kagaku)
but only after a fight...



The Characterization of Chemistry

How did Chinese and Japanese absorb
modern chemistry?

In the mid-19™ century

Foreign scholars admitted to China and Japan
Japan sent scholars abroad
(late 19™ century) China sent scholars to Japan

Foreign scholars learned to de-emphasize
missionary aspects to reduce resistance



The Characterization of Chemistry

Japanese

Book translation in the 19 century

FH)

n Japan, a school headed by
| ¥5# (Udagawa Yéan) published

E=ZBASE (UL w D /seimi kaishd)
“Introduction to Chemistry” (21 vol., 1837-47)

Transcreated from Dutch and German



The Characterization of Chemistry
Japanese

22 BE == introduced new elements:

B2 (X A%/sanso) ~ oxygen, from Dutch zuurstof
KFE (T #/suiso) ~ hydrogen, from Dutch waterstof
IRFE (/= A% Ntanso) ~ carbon, from Dutch koolstof

and chemical processes:

BR{l. (X Ahy/sanka) ~ oxidation, from Dutch oxidatie

BEIT (D>AF Alkangen) ~ reduction, from Dutch reductie
WE (X 95 7\ lyokai) ~ dissolution, from Dutch ontbinding
ST (5 A % Ibunseki) ~ analysis, from Dutch analyse



The Characterization of Chemistry
Japanese

Elements discovered later
taken from Dutch/German or English
rendered In katakana
(the syllabary used for imported foreign words):

English Japanese
Lithium J 57 A (RICHIUMU)
Krypton 7 U7 kv (KURIPUTON)
Chromium 7 7. (KUROMU) *
Manganese ~ v v (MANGAN) *
Tungsten & v J AT v (TANGUSUTEN) **
Selenium 7 L2 (SEREN) ***

* from Dutch/German; ** from English; *** from German



The Characterization of Chemistry
Japanese periodic table

TU3R D [EHASR
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https://sciencenotes.org/wp-content/uploads/2017/10/genso-shuuki-hyou.png

The Characterization of Chemistry
Japanese

Organic chemistry nomenclature
largely standardized between DE and EN

JA follows:
German English Japanese
Alkylgruppe alkyl group 7V F L E (ARUKIRUKI)
Methylgruppe  methyl group A F )L (MECHIRUKI)
Vinylgruppe vinyl group B = L3 (BINIRUKI)
Hexan hexane ~F > (HEKISAN)

Naphthalin naphthalene 7+ 7 % L > (NAFUTAREN)
Cyclobutan cyclobutane v/ u7 X (SHIKUROBUTAN)

Ethylhexanoat ethyl hexanoate —F /L~ iz (ECHIRUHEKISANSsan)
Polystyrol polystyrene R Y RAF L (PORISUCHIREN)



The Characterization of Chemistry
Chinese

Book translation in the 19t century

In China, a school headed by

225/ EBTE (fuldanyd ~ John Fryer)
Anglo-American teacher and former missionary
working in Shanghai at

&R (Kiangnan Arsenal)

Published > 75 Western scientific works
transcreated from English



The Characterization of Chemistry

Chinese

Chinese natural philosophy

partly based on a dualistic balance

matter/energy ~ positive/negative

BHS./ K F

. (yangqi) and FAS/Fe%

. (yingi)



The Characterization of Chemistry
Chinese

Chinese natural philosophy

also based on five elements (FAT/wiixing)

- ZS X + & 7K
Chinese oy (wd) @)  Gn)  (shud)
English  wood fire earth metal water

similarly, European alchemy had four elements:
wood, fire, earth, and water



The Characterization of Chemistry
Chinese

Early efforts at naming chemical elements
approximated English name phonetically
with homophone hanzis

This proved unwieldy
Simplification ensued
Ultimately a single hanzi selected
from a syllable of English name
employed disused or novel hanzis



The Characterization of Chemistry
Chinese

Aspects of the five elements retained
Elements can be gaseous, liquid, solid, or metallic

Generally, hanzi chosen or designed
to incorporate the corresponding radical.

Chinese radical English example
/& (qi) gas &, (hai ~ helium)
K =~ 7 (shui) liquid R’ (Xit ~ bromine)
£ (shi) solid (stone) ML (didn ~ iodine)

&~ §,f (jin metal £8/%5 (Il ~ aluminum)



The Characterization of Chemistry
Chinese

Example:
Evolution of Chinese for “silicon”

ABTE  (xilixien) 1868, from German “Silizium”
IR (bojing) 1868, glass was made from silica

5154 (bO) 1870
W 0 1871
W (shajing) 1873, silicon comes from sand
3% (x) 1900
b (sha) 1904
W (x7) 1908

iz ) modern



The Characterization of Chemistry
Chinese periodic table
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https://sciencenotes.org/wp-content/uploads/2017/12/yuansu-zhouqi-biao.png

The Characterization of Chemistry
Chinese

Organic chemistry nomenclature
largely created de novo in ZH

New hanzi developed for
families of organic compounds
based on specific radicals:

Chinese radical English example
‘K. (huo) hydrocarbon . (wan ~ alkyl)
B (you) oxygen-containing  Hd (tong ~ ketone)
i =~ ™ (cdo) aromatic 7k (bén ~ benzene)

A~ B (rdou)  nitrogen-containing f# (z6ng ~ hydrazone)



The Characterization of Chemistry
Chinese

In European languages
organic chemical nomenclature
roughly follows a decimal system

The basic set has 1-10 carbon atoms
1-4 have nonsystematic legacy names:
methyl, ethyl, propyl, butyl

5-10 named from Greek:
pentyl, hexyl, heptyl, octyl, nonyl, decyl



The Characterization of Chemistry

Chinese

For Chinese, Fryer’s group created names
based on the ten celestial stems:

Stem

RHERFOLUS AN HE

JIE
yi
bing
ding
wu

[AV4

Ji
geng
Xin
rén
guri

example hydrocarbon
2 (jidwan ~ methane)
ZHE (yiwan ~ ethane)
WEE (bingwan ~ propane)
T ¥t (dingwéan ~ butane)
ke (whiwan ~ pentane)
okt (jiwan ~ hexane)
Bkt (géngwan ~ heptane)
3¥%t (xinwan ~ octane)

T ¢ (rénwan ~ nonane)
X4t (guiwan ~ decane)



The Characterization of Chemistry
Chinese

More varied chemical names
rendered with phonetic 24
some having the mouth radical (H, kou)
l.e., for sound only:

Chinese English
[ e / I A ezuod oxazole
o HE R kaféiyin caffeine
IR e biding pyridine
BE Wy saifén thiophene
TR yikuilin  isoquinoline
Ig| W yindud indole

Nk, g g biluoding  pyrrolidine



The Characterization of Chemistry

Let’'s see some real translation!

Japanese chemistry journal article
Chinese chemistry journal article
Japanese chemistry patent

Chinese chemistry patent



Japanese chemistry journal article

7 (2006)

ME TR VHEIIEEA TS
1 1 RIEATO CR & i

= l-adamantyl, R?=CH3) O}
, 14 (R'=¢-Bu, RZ=0C

alfz, EEETZE NMR, X e T

AALZFRFEMRE HFH 145 (2006)
Bulletin of the Japan Women's University 2006 14 67-79.


https://jwu.repo.nii.ac.jp/record/1162/files/KJ00004106168.pdf

Japanese chemistry journal article
Title

NI|N Ao BmE = 595 A%
AR ALEY O SRk & B

N EEV (kasatakai) = bulky

v VEIE (BORUKata) = bowl-shaped
B (sakanki) = substituent

A9 5 (yasuru) = having

A& (yuki) = organic

r 4 3% (KElso) = silicon

{LE#% (kagobutsu) = compound

A% (gosei) = synthesis

#1E (k6z06) = structure

A




Japanese chemistry journal article
Title

PEBORYARBRERET S A A
RILAW O AR LM

MEBNRINBBBRELH TS

~ having bulky bowl-shaped substituent

B8/ A S ~ organosilicon compounds
DAk & & ~ synthesis and structures of

Synthesis and Structures of Organosilicon
Compounds Having a Bulky Bowl-type
Substituent



Japanese chemistry journal article
Key words

vill

F—TU—F M IFVEHBRE , AT
/(%ﬂﬁA% WL, IREFE
NMR Xﬁ T Rn AR I AT

¥ — U — K (KIWADO) = key word
ﬁ% 2] $£ (sokubaku kaiten) = hindered rotation
{EE R (ondo kahen) = variable temperature

Xﬁ;f*aa%ﬁﬁ@ﬁ (X-sen kesshé k6z6 kaiseki) =
X-ray crystallographic analysis




Japanese chemistry journal article
Experimental

BmtSiH (7-Bu)(CH3)(15) O &
(100 mg, 0.12mmol)

(Run 1, 2) 7ILOd>FHFSTF, 14 (10C
TEM L, KiInt MeLi (2.4

Wi L2 1R,
BT LK zJN%, THF %
U AY > (10ml) T3 L TK

p -

i~ THF (1.5ml/) %A

mmol) ZHA7=. 0°C TI10;, =
(2ml)

e !_r |£| ..-_;-!.

2 : . T Eo PR
WL, MK Y 5 w7 L TR
/-, A% PTLC (AFH

ﬂ'hrmﬂ =
+ ir] | 4= L = 7 [rl

= "I‘ ||-..-n_t= l'] '”I L-hj e W ha
&, ERFE L THERE 15

‘|

7 [
& r'Itll’}i_lFl
(18.9mg,

BmtSiH(t-Bu)(CH.) (15) D& Rk



Japanese chemistry journal article

Experimental

(Runl,2) 73 FHEX T, 14 (100 mg, 0.12
mMmol)IZTHF (1.5 ml)  ZMz T L , X&HE Meli
(2.4 mmol) Mz,

7= (ARUGON) = argon

ZHS T (fun’iki-shita) = under an atmosphere
%1% T (wo-kuwaete) = added

VAR L (yokai-shi) = dissolved

k&1 (hyorei-ato) = after ice cooling

(Run 1, 2) Under an argon atmosphere, 14 (100 mg, 0.12
mmol) was added to THF (1.5 mL) and dissolved, and
after ice cooling MeLi (2.4 mmol) was added.



Japanese chemistry journal article

Experimental

0°C T10 4; , =HET —M HWEL 1%, 10% F7
YEZT A 7J< AV (2 ml) %ﬂnx, THF #8 %L 1z .

41 (bun) = minute

FE R T (shitsuon-de) = at room temperature

—H (hitoban) = overnight

L 7248 (kakuhan-shita-ato) = after stirring

W7 > ' =7 A (enkaANMONIUMU) = ammonium chloride
KW (suiydeki) = aqueous solution

% B 2= L 7= (wo-ryidkyo) = removed by distillation

After stirring at 0 °C for 10 min, then at room temperature
overnight, 10% aqueous ammonium chloride solution (2 mL)
was added, and the THF was removed by distillation.



Japanese chemistry journal article

Experimental

vrZuanr A X2 (10 ml) T3E HiH LT AK(@0ml) T
e L, HOK R~ 7 R0 L T O RLERRR R
2z EMELT HiEs 257,

Y7 urnx&Z (JIKUROROMETAN) = dichloromethane

HhitH L T (chdshutsu-shite) = extracted

e L (senjo-shi) = washed %7K (musui) = anhydrous
Wi~ 7 2 7 A (rydsanMAGUNESHIUMU) = magnesium sulfate
HrJt% (kanso-ato) = after drying Bt (yobai) = solvent
&5 8L (sokesshd) = crude crystals %57~ (eta) = obtained

(This) was extracted 3x with 10 mL dichloromethane, washed
with water (20 mL), dried over anhydrous magnesium sulfate,
and the solvent was removed by distillation to obtain crude
crystals.



Japanese chemistry journal article

Experimental

TNEPTLC (~XHy P ruouAHX =412k |4
HEfERI L 7= 2 2 A, Hf #54h15(43.8 mg, 44%) %4, JH
Bl & L CHAREGNL5 (18.9 mg, 18%) % [B1IX L 7=,

~F ¥ (HEKISAN) = hexane

STREREL L 7= (bunri-seisei-shita) = separated and purified
5 £, (hakushoku) = white

J7#} (genryd) = raw material, starting material

[B]IX L 72 (enkaANMONIUMU) = collected, recovered

When this was separated and purified by PTLC (preparative thin
layer chromatography) (hexane/dichloromethane = 4:1), 15 (43.8
mg, 44%) was obtained as white crystals, and starting material
15" (18.9 mg, 18%) was [also] recovered as white crystals.

(* - misprint, starting material should be “14”)



Chinese chemistry journal article
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Chinese chemistry journal article
Title

HR E AR s R L 258 R

G FE (yixih = vinyl group
H & (zhongdan) = diazo
&%) (huahéwl) = compound
14 )& (féijinshd) = non-metal(lic)
£ (kabin) = carbene
MLk (fizhi) = mechanism
% 5 1) (canyude) = with participation of
N (fanying) = reaction

e
g

Z:




Chinese chemistry journal article
Title

g

CHAEBEFMEY) R/ R R 251 R

CIHFEE NS Y ~ vinyl diazo compound(s)
k4 )& K % ~ non-metallic carbene

MLk (zhi) = mechanism

% 551) (canyude) = participation of, involving
M (fanying) = reaction(s)

Reactions of vinyldiazo compounds involving non-
metallic carbene mechanisms

(compare journal translation: Non-metallic carbene pathway
transformations of vinyl diazo compounds)



Chinese chemistry journal article
keywords

Jo4#iA) (quanjianci) = keywords

OB REMAEY ~ vinyl diazo compound(s)
k48 £ =ML ~ non-metallic carbene mechanism(s)

IR v

Mhnm% (huanjiachéng) ~ ring formation, cyclization
S0, cyclization reaction(s)

EN::E- 3PN
A 3L (ziyouji) ~ free radical
so, free radical reaction(s)




Chinese chemistry journal article
abstract

FE (zhaiyao) ~ abstract

CHFBEREMNEY) 2 R BEN ZRLE.

s& (shi) ~ is, are
—2 (yilei) ~ a type
HZ 1) (zhongyaode) ~ important

Vinyl diazo compounds are an important type of
diazo compound.



Chinese chemistry journal article
abstract

W BARMEY, ZAEERLLY AR &I
Fit B ARCE BN L. BRI | R

£~ (zuowéi) ~ as

4 5 (shéngchéngde) ~ generated
I (wazhdng) ~ species

fe k4= (néng fashéng) ~ can undergo
i\ (charu) ~ insertion

2% (déng) ~ etc.

AT

As diazo compounds, metal carbene species generated
from vinyl diazo compounds can undergo insertion
reactions, cycloaddition reactions, etc.



Chinese chemistry journal article
Exemplary scheme

Al stN_j_:j H

COR™ I pa (orDBU) R? ™~ “COR!

M_Ewe  (1)NaBH,

I (2) POCl3, NEt

B 2 JiEEREE SRS

Scheme 2 Preparation of vinyl diazo compounds

B EYIHIH] 2%

[

A2 ZIFHEE

&= (tashi) ~ scheme, figure
#1145 (zhibéi) ~ preparation



Japanese chemistry patent

(19) B*EEET (JP)

JP2011057664A

5l LGl
CO7C 319/78
co7C 35
CO7C 315/
CO7C 3T/
cCo7C 39/

(ZnFeT7 X NLF
Z) B 27 L DHEL
PR
Method for Producing
(Fluoroalkylthio)acetic
Acid Esters

R MR E L ®EA 1 M B
$3M2011-57664
(P2011-576648)
3 EME  FRZEIE24E (2011,3.24)

o D% BEEIIR

(L HEEA O

[T4) (LA
(T4) fRE A

(2 BAE =
REETHZ2Z&1 85 &5k

i P=TH1BOER

BElE T 7 F oL BNE T i



https://patentscope.wipo.int/search/en/detail.jsf?docId=JP272667652&_cid=P10-M2C9AU-82241-1
https://patentscope.wipo.int/search/en/detail.jsf?docId=JP272667652&_cid=P10-M2C9AU-82241-1
https://patentscope.wipo.int/search/en/detail.jsf?docId=JP272667652&_cid=P10-M2C9AU-82241-1

INID
code

(19)

(12)

(11)
(43)
(54)
(51)
(21)
(22)
(31)
(32)
(33)
(71)
(72)
(74)
(57)

Japanese chemistry patent

INID: Internationally agreed Numbers for the Identification of Data

Japanese English
FITHE National patent office
H A E T (Japanese Patent Office )
INERFE B Publication kind label
INBARFEFATR (L) (Publication of unexamined patent application (A))
AR E Publication number
/NBH H Kokai publication date
FEEH D4 T Title
ES Y S s International Classification
HFEE = Application number
HiE B Application date
B RER S Priority number
&5 H Priority date
B SRR Priority country
HFE A Applicant
FEBAE Inventor
REA Agent
CEVY) Abstract



Japanese chemistry patent
Title

(FNFaT N NTFF) B ATV ORUEFIE

Z)vZwa 7 Vv )vFF (FURUOROARUKIRUCHIO)
fluoroalkylthio
BEfR— 2 7 )L (sakusanESUTERU)
acetic acid ester

BIEFH 1 (seizé hoho)

production method

Method for Producing (Fluoroalkylthio)acetic Acid Esters



Japanese chemistry patent
Claim

. R?PBXUR*BENEFNMALIC, EEER

157 VLG TH S RE 1 G & ORIk



Japanese chemistry patent
Claim

FEORIE | 2
GO RER BN, X (4) THRIND TV
(bW ThsD FERE1 FEH o REHFIE,

#5RIE (seikyiko) = claim

Z 71V (RAJIKARU) = radical

Z /£ %A (hasseizai) = generating agent, generator
7 (seki) = formula

T/RIN B (de shime-sareru) = as shown

7 Y (AZO) = azo

T&d& 5 (dearu) = that is

ek (kisai) = described, recited



Japanese chemistry patent
Claim
FRORTE | 2
FONNRER B, (R (4) TRENDT VLAY
ThD | FERE 1 EHROREFE,

5 BN

~ radical generating agent
K (4) TREINBTVILEW
~ azo compound shown in Formula (4)
ARORTE 1 ERslOREF1E
~ production method recited in claim 1
Claim 2:
The production method as recited in claim 1, wherein the azo
compound shown in Formula 4 is a radical generating agent



Japanese chemistry patent
Claim

[1k.4]
(KF . R3 BIXOW R4Y4T FNFh ML .

P ETACLRTERS TAXLE & RbT, )

it (ka) = “chemical structure” abbreviation

A.H (seki naka) = in the formula

¥ X ¥ (oyobi) = and

Z I Z X (sorezore) = respectively, each

JMSTIZ (dokuritsu-ni) = independently

BEH#LEL (chikanki) = substituent(s)

BT BHIZ LA TE D (ya-suru koto ga dekiru) = can have
7 V3V E (ARUKIRUKI) = alkyl group

F 19 (arawasu) = represents




Japanese chemistry patent
Claim

[ 4]
(HF |, RIBEIUVURAYIZIENENMINIZ . BBEEEZE
FTARAIENTEXE TAXZIAESFRDT, )

R3BLVR UXFENFIIRILIT
BHREZEFETDHILNTES

~ R3 and R* each independently

~ can have substituents
TIVRNLVEERDT

~ represent alkyl groups

[Chemical structure 4]
(In the formula, R3 and R* each independently represent
alkyl groups which can have substituents.)



Japanese chemistry patent
Experimental

[0 3 55]
iﬁﬁ%l}

—7VEARA (2, 4—JAF)V—14

F * 7 1__J a— )b ﬁ*} AFI2. 0g TJ 13: (F 5 ,
Wy

7
AbhFNlbno= I JL) 0. 30 gRERAAE, BONEREAMEBILAENS 20T

T2 OMMERE L, BENERBEANE. SUAFNIOTE TS T — CRE
l

:3,5,3—%u;mﬁm?uﬁw%ﬁ}m%ﬁ%m3. 5 g%, IWHE: 98 %
(FA 7)) a— )V XFIVHEHAE) |

< FEhafl 1 >

ZhE (jisshirei) = example (chemical), embodiment (general)



Japanese chemistry patent
Experimental (part 1)

—78CIT WAL A—F7Vv—7 HiZ, 3, 3, 3—
Ny ognFuazraxXy 9. 8g, FAFTUVa—NLBAFNL
2. 0gBIXU2, 2° — TYER (2, 4—TVAFN—4
— A I NRNbur=RFY /) 0. 30g% HIAATZ ,
A U7~ (reikyoku-shita) = cooled
Z— b 7 v—7 (OTOKUREBU) = autoclave
U ZnvF a7 ua~ (TORIFURUOROPUROPEN) = trifluoropropene
FZ 7Y a— Vg A F v (CHIOGURIKORUsanMECHIRU) =
methyl thioglycolate

TYER (2, 4—VAFNV—4—RA+FR"bu=LrYnL)
(AZOBISU(2,4-JIMECHIRU-4-METOKISHIBARERONITORIRU) =

azobis(2,4-dimethyl-4-methoxyvaleronitrile)
f1:3A AU 72 (shikon-da) = prepared, charged



Japanese chemistry patent
Experimental (part 1)

—78CITEH LEA— 27 L—TFHiz|, 3, 3, 3— RV
JnFue7raxXr9,. 8g, FAFTVa—nLgRAFNL2. O
g BXOW 2, 2° —=7YrE=R (2, 4—9‘}%»—4—%
}ﬂeyle/n.—]\)ﬂ/) 0. 30 g% HIAATL,

— 78 CIHAILT=A— 7 L—THiT

~ Into an autoclave cooled to —78 °C
3, 8, 3—hrUTZFuTBR9. 8¢
~ 9.8 g 3.3.3-trifluoropropene
FFTVa—nNBAFNV2., 0g
~ 2.0 g methyl thioglycolate
B L ~and
2, 27 =TYVVER (2, 4—TVAFNV—4—AFIA"bur=L}]
) 0. 30¢g
~0.30 g 2,2-azobis(2,4-dimethyl-4-methoxyvaleronitrile)
HAATE ~ charged



Japanese chemistry patent
Experimental (part 1)

— 7 8CIZHmHA LA — b7 L—THZ, 3, 3,

S—hYUZAFa a9, 8g. FAFYa—
NWEBRAFN2., 0gRBIXNR2, 2° =TV ER (2,
4—AFN—4—A S FINbue=rJ) 0.

30 gZxAATE,

An autoclave cooled to —78 °C was charged with 9.8
g 3,3,3-trifluoropropene, 2.0 g methyl thioglycolate,
and 0.30 g 2,2’-azobis(2,4-dimethyl-4-
methoxyvaleronitrile).



Japanese chemistry patent
Experimental (part 2)

Bohi- BeEWw % BB LN G 20C
TZ O [\1 ﬁfﬁ ﬁ#?l/ﬁ_ o

5 57~ (e-rareta) = obtained

IBA ¥ (kongobutsu) = mixture

=R L 72D & (kakuhan-shinagara) = while stirring
FfH] (shikan) = hour

{55 L 7= (hoji-shita) = maintained

T4

The mixture obtained was stirred and maintained at
20 °C for 20 h.



Japanese chemistry patent
Experimental (part 3)

Bonl: KEEYM . VI FNVIa~w N TTT 40—
T HEBRL . (3, 3, 3—hr)rduaFub’)LFi) B
BRXF 3. 75 gxB7-,

R BA# (hanndkongdbutsu) = reaction mixture
VU BHFNTa~ N TT T 4 — (SHIRIKAGERUKUROMATOGURAFI) =
silica gel chromatography
¥ L (seiseishi) = purified
U ZFura )T F) BERAFIL
(TORIFURUOPUROPIRUCHIOsakusanMECHIRU) =
methyl 3,3,3-trifluoropropylthio)acetate

The reaction mixture obtained was purified by silica gel
chromatography to yield 3.75 g methyl 3,3,3-trifluoro-
propylthio)acetate



Japanese chemistry patent
Experimental (part 4)

XK : 98% (FAF7Y a—LBAF)ILE

INZR (shdritsu) = yield
&8 (kijtin) = standard

Yield: 98% (methyl thioglycolate standard).

3
4 o)



Chinese chemistry patent

(19) thiE \ RHFEE R =NE

CN114269736A - (12) ZEA%L FIERIE

WO02022111499A1

_‘ﬁyﬁﬂi%’%%\ %%2& (74) S FRIBIN 115 538

Amide compound,
pharmaceutical composition,
and use thereof



https://izhuanli.com/patentservice/CN202180004138.7.html
https://izhuanli.com/patentservice/CN202180004138.7.html
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2022111499&_cid=P10-M29I3F-45669-1
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2022111499&_cid=P10-M29I3F-45669-1
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2022111499&_cid=P10-M29I3F-45669-1

INID
code

(19) e NRILHMEE KRR

(12)

(10)

(43)
(21)
(22)
(66)
(85)
(86)
(71)
(72)
(74)

(51)
(54)
(57)

Chinese chemistry patent

Chinese

English

National patent office
(State Intellectual Property Office , People's Republic of China)

Publication kind label

RAEHHE (Invention patent application)
. Patent identification
PIRATS (Application publication number)
Hig A4 H Application publication date
il ke Application number
& H Application date
2 B AL e iR B3R National priority data
PCTHErEHIFHFAEFKIBtH Date of commencement of the PCT national phase
PCT [ By B i 1) B 1B 54 Filing data of the PCT international application
2PN Applicant
KA Inventor
E R AR FEHLA Patent attorney agency
REEN Agent
Int. CI. International Classification
R B4 FR Title
W Abstract



Chinese chemistry patent
Title

—Fh i s, A HEY K H N

—M (yizhdng) = a kind of, a type of
B (xian'an) = amide (carboxamide)
&%) (huahéwu) = compound

Z5%) (yaowu) = pharmaceutical
HEW) (ztihéwud) = composition

K (ji) = and

X (gi) = its

M (yingyong) = use, application




Chinese chemistry patent
Title

— Rt &Y . AMHEEY | K HNH]

—FhE A &) ~ a type of amide compound
2520 5% ~ pharmaceutical composition

ZZ and

H N ~ use thereof

A type of amide compound, pharmaceutical
composition, and use thereof

(very close to the English version)



Chinese chemistry patent

Claim

2 MR BUR ER 1R IR L e A 59, Torb, ik e Al 59 B I X TART /R 85 1) -

Hooo<  AIA;
e R RS [ Aty 3t LA 5 3T R R (4 PR e S L
R** R %% M bk HHVF L& .1~ C6 B Bk 3 e 3k .03~ CoFf ki JL o OR™ ;R 5
R AN 422 B3 it A, 2 B 2 TV 3 48 6 7 P Tl A B 4 i B



2. TRIE BUFIER 1 Fridm Bikibey , K

MR

Chinese chemistry patent
Claim

Frid Bt &4 ﬂ“ﬁ“ =R | 1A Fras é’éﬂ

(génju) = according to

BRIE SR (quanliyaogit) = claim
)?? RH (sudshude) = said (aforementioned)

/

l:

H (gqizhéng) = wherein

;i“ﬁ (juydu) = have, having

=, (rashi) = as in formula
Bz~ (sudshi) = aforeshown
Z5f4) (jiégou) = structure

m




Chinese chemistry patent
Claim

BE% Yo [

% B (gézi) = each

JH~rHy (dulidi) = independently

5%, (yushi) = as in formula

B (zhong) = In

HIFIR (xiangtdngde) = same, identical
BE% (xianding) = limited

v B (fanwéi) = range

HA |, R R A5 H BALHE Eﬂﬁ 53T+ MR




Chinese chemistry patent
Claim

R, RS &g P~ i %&H H. F.  #®3E. C1~C6
B B S8 b . C3~C6 Pkt 3L ORe®

#EH (xudnzi) = selected

&I (gingji) = cyano group

54% (zhilian) = straight chain

5% (huo) = or

U4 (zhilian) = branched chain

ST (wanji) = alkyl group

H5EEE (huanwénji) = cycloalkyl group




Chinese chemistry patent
Claim

Roe| 5 RSP ANiERE BR EIT (s EE B 3 E
6 JoHY BRI BR ZRERFR

5 (yo) = and

{A}EE (buianjié) = {not} connected

BT (tongguo) = through

248 (huaxuéjian) = chemical bond

% (xingchéng) = form

el (yuande) = membered

Bx¥F (tanhuan) = carbocycle

Z4BxF (zatanhuan) = mixed-carbocycle (heterocycle)




Chinese chemistry patent

Claim
RERFEKR 1A B &Y, HA,
H?ﬁﬁﬁﬁP&%A%ﬂﬁﬁnﬁIAﬁ?Téﬁ%

Roa, RSO HPuIHIEEHH. F. §3E. Cl~CoE R T
YEEE . C3~COIFKEEELORS; R535R5b$ﬁéz%ﬁﬁﬁ¢t%
BIERTE B3 2 6 76 Tk A BRI A

2. The amide compound according to claim 1, wherein the
amide compound has the structure as shown in Formula IA:
R>2, R0 can each independently be H, F, cyano, C1~C6
straight chain or branched chain alkyl, C3~C6 cycloalkyl, or
ORaS;

R>2 and R®° can be not connected or connected to form a 3-
to 6-membered carbocyclic ring or heterocyclic ring.




Chinese chemistry patent
Experimental

[0143]  (2) & ale3- HH = ik - TH-npp s
O.—-"

[0144]

[0145] +-1mmwwm i, - mﬂﬁ‘muLul HH RS (10.0g,64 . Tmmol) 37 T

Mz (6M,30mL) , ZR J5 #2190 °C Jiz W 16h L5e A INZK A RE “\1[‘“'& | (NSRS IREYIN

)H_I[jET ]%( , H_( ]u’“_“j }L, J\V1 k\] I }4 |—J—|:J ]“1\ H‘r_j‘ll L.,! L‘[‘U J _}—g) L[ \IK)‘EK)I) 1/ Z
9 (M+H) ",

]

(2) & AR3-HE - 1H-Ih M
(2) Synthesis of 3- methoxy 1H-pyrazole

4 (héchéng) = synthesis
B4 3E (jidyangjn) = methoxy group
P (bizuo) = pyrazole




Chinese chemistry patent
Experimenta

F— 100mL. | [F)EEEH F , 3- BHEIE -1H- sk
-4- | B8 | g | (10 .0g, 64 .1mmol) | I&FT LR
(6M, 30mL), #RJ5 In#k §IJ 90°C &3 16h.

T— (yuyi) = a

B KB4 (yuandishaoping) = round-bottom flask
FR (jidsuan) = formic acid (carboxylic acid)
B (jidzhi) = methyl ester

%T (réngyu) = dissolved in

E®8 (yansuan) = hydrochloric acid

SRJ5 (ranhou) = then

In# (jiaré) = heated

#| (dao) = to

M (fanying) = reaction

| oy




F—100mL
FEE (10 .0g, 64 . 1lmmol) 5T ELE8 (6M, 30mL),

Chinese chemistry patent
Experimental

|JRBEHE |, 3-FR - 1TH-IE M -4-F

|

ARG INFRE]90°C ) M 16h.

F—100mL B JEFHE B JE B
3—F & FE - 11—k -4 B R EH g
BT ER

o5

In a 100 mL round-bottom flask

3-methoxy-1H-pyrazole-4-carboxylic acid methyl ester

was dissolved in hydrochloric acid
= DR R90°C/ B

Y

then caused to react by heating to 90 °C



Chinese chemistry patent
Experimental

F—100nL B JEksim b, 3-FH&EF-1H-Mm—4-H
BR EAEE (10 . 0g, 64 . 1mmol) T hER (6M, 30mL),
SR INFEN90°C [z B2 16h.

¥

In a 100 mL round-bottom flask, 3-methoxy-1H-
pyrazole-4-carboxylic acid methyl ester (10.0 g,
64.1 mmol) was dissolved in hydrochloric acid

(6M, 30 mL), and then caused to react by heating
to 90 °C



N

Chinese chemistry patent

—

-

Experimental

K FkE

58K (wanchéng) = completion
J5 (hou) = after
/K (jiashui) = add water
FBE (xishi) = dilution

PL (yi) = by means of

fil4& (guti) = solid
M (zhonghé) = neutralization

PL ' NaHCO,




Chinese chemistry patent

RN SERLG
RMNSERE ~ after t

—

, B

Experimental

]ZK%%, PANaHCO,

/K #%E ~ diluted by the addition of water

PANaHCO3

F

-

1 ~ neutralized with solid NaHCO,

5]

ne reaction was complete

L%E

After the reaction was complete, [the mixture] was
diluted by the addition of water and neutralized with
solid NaHCO,.

=y i



Conclusions

Political pressures dictated assimilation of
modern European chemistry in 19t century

Chance factors determined from which
European language assimilation occurred

Cultural factors affected how and how
successfully assimilation occurred



Conclusions

Universally used numbers, symbols,
abbreviations, and units incorporated “as is”

East-Asian researchers now work with
modern resources and equipment

Increasing volume of high-quality chemical
research publications and patents from
Sinosphere and Japanosphere



Resources

A Strategy:

A Google/Bing search of paired quoted strings
Requires that you first have a good guess
Each find requires corroboration

For example:

“I&] JE4Z > and “flask” or “round-bottom flask
0]
“NIL A% E™ and “amine” or “pyrrolidine”

"TRfE[A]#A" and "rotation” or “hindered rotation”
or
"X = kYU L" "nitrile" or “valeronitrile”




Resources

General

Translating Science, The Transmission of Western Chemistry into Late Imperial China, 1840-1900. Wright,
D. Brill: Leiden (2000).

Chinese - English - Japanese Glossary of Chemical Terms. Saburo Tamura, S; Shiratori, F. Joint Publishing
Co.: Hong Kong (1977).

Illustrated Chinese—English Guide for Biomedical Scientists. Samet, JM; Wu, WD; Huang, Y-CT; Wang,
XC; Cold Spring Harbor Laboratory Press: Cold Spring Harbor, NY (2004)

"A New Inquiry into the Translation of Chemical Terms by John Fryer and Xu Shou", Wang, Y.; in New
Terms for New Ideas. Western Knowledge and Lexical Change in Late Imperial China. Lackner, M.;
Amelung, |.; Kurtz, J. (eds.). Leiden et al. 2001, pp. 271-284.

A History of Chemistry in Japan, 1820-1955, Kikuchi, Y.; Siderer, Y. AsiaChem (Dec. 2021), pp 104-113.

Unihan Radical-Stroke Index [ ]

Chemicals and apparatus

Chemical Book [ ]
Sigma-Aldrich ZH [ ]
Sigma-Aldrich JA [ ]


https://www.unicode.org/charts/unihanrsindex.html
https://www.chemicalbook.com/ProductIndex.aspx
https://www.sigmaaldrich.cn/CN/zh
https://www.sigmaaldrich.com/JP/ja/

Resources

Japanese

Jim Breen’s WWW.JDIC E-J J-E Dictionary [https://www.edrdg.org/cgi-
bin/wwwidic/wwwijdic?1C]

Jim Breen’s WWW.JDIC Multi-Radical Search [hitp://nihongo.monash.edu/cgi-
bin/wwwidic?1R]

A% / AN EFE — Jeffrey’s Japanese< English Dictionary [http://rut.org/cgi-
bin/j-e/sjis/tty/]

Eijiro 52 &R [https://eow.alc.co.ip/]

Life Science Dictionary [https://Isd-project.jp/cgi-bin/lsdproj/ejlookup04.pl]

Sanseido goo [https://dictionary.goo.ne.jp/srch/all/acetic+acid/mOu/]

WIPO PatentScope [hitps://patentscope.wipo.int/search/en/search.|sf]



https://www.edrdg.org/cgi-bin/wwwjdic/wwwjdic?1C
https://www.edrdg.org/cgi-bin/wwwjdic/wwwjdic?1C
http://nihongo.monash.edu/cgi-bin/wwwjdic?1R
http://nihongo.monash.edu/cgi-bin/wwwjdic?1R
http://rut.org/cgi-bin/j-e/sjis/tty/
http://rut.org/cgi-bin/j-e/sjis/tty/
https://eow.alc.co.jp/
https://lsd-project.jp/cgi-bin/lsdproj/ejlookup04.pl
https://dictionary.goo.ne.jp/srch/all/acetic+acid/m0u/
https://patentscope.wipo.int/search/en/search.jsf

Chinese

Resources

Chinese Character Dictionary [https://www.mandarintools.com/chardict.html]

Chinese Character Dictionary (Radical/Stroke Look-up Page)
[https://www.mandarintools.com/chardict rs.htmi]

MDBG Online [https://www.mdbg.net/chinese/dictionary]

Ichacha English Chinese Web Dictionary [hitps://eng.ichacha.net/]

Naver English-Chinese Dictionary [https://english.dict.naver.com/english-

chinese-dictionary/#/main]

v 1] ] S
(CANERS

https://dict.cn/

https://www.chembk.com/cn/p]

WIPO PatentScope [hitps://patentscope.wipo.int/search/en/search.|sf]



https://www.mandarintools.com/chardict.html
https://www.mandarintools.com/chardict_rs.html
https://www.mdbg.net/chinese/dictionary
https://eng.ichacha.net/
https://english.dict.naver.com/english-chinese-dictionary/#/main
https://english.dict.naver.com/english-chinese-dictionary/#/main
https://dict.cn/
https://www.chembk.com/cn/p
https://patentscope.wipo.int/search/en/search.jsf

Resources

Previous presentations (and resources quoted therein)

Chemical Names, Chemical Structures — What’s a Translator to Do? (2023)

Poly-what? A Translator’s Guide to Polymer Science (2022)

How to Read and Translate Risk and Safety VVernacular Phrases in
Technical Texts (2015)

Translation of Patents (2015)



http://wordalchemytranslation.com/Chemical_Names_Chemical_Structures_Whats_a_Translator_to_Do.pdf
http://wordalchemytranslation.com/Poly-what_A_Translators_Guide_to_Polymer_Science.pdf
http://wordalchemytranslation.com/Risk_and_Safety_Vernacular_Phrases.pdf
http://wordalchemytranslation.com/Risk_and_Safety_Vernacular_Phrases.pdf
http://wordalchemytranslation.com/Translation_of_Patents_SIA.pdf

The Characterization of Chemistry

The incorporation of the Western science of
chemistry into the Chinese and Japanese languages

ATA 65t Annual Conference — Portland, OR
1 November 2024

Matthew Schlecht, PhD
Word Alchemy Translation

Word

Alchemy

© All rights reserved


wordalchemytranslation.com
mailto:mattschlecht@wordalchemytranslation.com
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