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ERETTARPOCERIEN 2 TR, ®EFH &k (BR) TR LRI 5%EE,
HFELBRETENEED SR MIEEA T NS AR LT SR A, 5
HEHAABEHERETFTERERE. SHRBRASYERIREHTELMERS, BHE
IRt E AN R ARG ER T ED AREENRM TR T EA (1) &ML
(M p- S HEE 28372 TR gk S0E R8P () SRR SR (i
P EZHRERAEER)ETNRREERHAELETRER; (3) A REAKRER( o
HERNHRR )T FRBK, S8EMAEMBE T (I o F ERHBE) T 5FRBKE
LS AR RS T E, RN G RN R R FIFH R GER VK
BIMATRGHE. FMNYRAERTE, BMARBOERERENEEARRITO, B AL E
PEAmEWEERE MERERIENBRELES REME B L (Phase Transfer
Catalysis, PTOEE IR EUA - EFRERNFEBA T ENHE, MTHELR
MARRREABENRARS . R XHFERRE PTC ZRET, RAMENBESHBEH &
AEMBEYFG, BEBETHAR 4ER . TEEATESHSRE.

1 EBHES

1.1 FEEf0iH

OB (TP), {28, BEKIE; - R M (ECH), b4, ¥ EAE AN B
(TDG), 24, RALE; o - FEFHEBEA(MC), HH, 2 3 KIE1E, bp:94~99C, n¥ =
1.4458; = Z X FHE A& (TEBA), HH, 2 _F 2/ XK ZBELE R EERAME
IR R e, AR, ‘
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1.2 MESDMA BFERSEBHB AR

&I SO, B AR/ BUR (TU) R TDG HESH 2, 2" - ZHE LBl (— &
7B, MES)”] B S8 E#E (bp: 120~ 121T/0.66kPa), BE BB, B
H82.5%, n%=1.5900( TMRME »P=1.5961), B G {H(v,)36.5.

SO E R A 50g(0.324mol) MES, 250mL CH,ClL, 7.5g TEBA, %18 50¢
KOH/500mL H,O /B & WA FF 5~ 7C M 65mL MC/100mL CH,CL B &,
FREOAMESER. 0.5 W, BT (15T )2kl oh, 4 WS, 7+ S1ELH HCL A
10% NaHCO, BWIEE & —K, B RO ¥ TP CaCL T8G, N EEHER R
CH,Ch, B8, B L AT MR AEMARR—4 2. WX P 2N S8 E(MESDMA), i
3.88.9%, n¥’ =1.5755, v, =32.4.

1.3 MEPSMA FIHSBREBSK

BEHSHBRENT.

@-su + CP-CH,CHOH — 2, @—scﬂzmzox—l

TP ECH

> O‘SCH&H;SH — (}—scﬂzcrizsoccmcﬁg

MEPS MEPSMA
1.3.1 2-FEFRZBHEPS)HEE  180.3g{1.637Tmc ) TP MEPERECHET
1000mL =, II#E 50C, T 40min PN 375¢ 20% wt NaOH ¥ ¥, K H 31K
HHE R EEEEN, ARG EAERERAN OBEME RSN LG, M. EE
LA NayS0, T, 3 E I8, bp: 149~ 150°C /1. 33kPa, 5 0 & %W, THBEIE, I
#.91.6%, n¥=1.5871, »,=28.5. '
1.3.2 2-EEHEAZHR(MEPS)HHE& KK RIIERE MES, #7898 E %1,
bp: 141 ~143C /1.33kPa, W #.93.3%, Y = 1.6145, v; =27.5.
1.3.3 MEPSMA ###&  250mL =R A0 10.2¢ MEPS, 40mL CH,Cl,, 1g TEBA
1 6mL MC.5~7C MPIBHE T F 20min WHA 4.7¢g KOH H S0l H,O BSHW . K&l
BEF MESDMA . & o H AR B -2- R 5L 2 R (MEPSMA) B R @B iR R
R, WE.65%, n¥ =1.6053, v;=27.6.

1.4 FEAWIEHSIE
MBIk A 0.3% wt 19 AIBN, S5, 60C KGR B AIBN IR %

HEBKRS SRR, EATHEAT BEP 40~50C 4 10h /5, B ST/ 30min EE
FZF 1000, HIB 2h. XHAHE, HRBLHEER, KO BB R R
1.5 S5

AL 88 & % #40 F . BRUKER IFS66V BILL AN HEY, R B S ME R ME T M
R s Varian FT-80A BB IR, CDCL H B ; Shimadzu UV3100 BIE T BB
IV EIE R, SR, B ERE 2.5~ 3mm; W25-1 BB 015 X, 20C FHEIE AR,
a-RAEHEMAIE.
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2.1 MESDMA &¥¥T

MES # FTIR # 94, 3300cm ™ 1M TDG 8 OH 458l E, T 2546em B
THEREMIFIE SH K. BENEE, SH MR %, T 1663cm ™ B 7 # MK
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Fig.1 'H.NMR spectra of (a) MES
and {b)} MESDMA
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COSHIBERY. SHERKT O EHH COS K
MM E COO BmfEsR; 1629cm '#) C=—=C #
FERAA 3090cm KM —CH, HHEKRD
WE T B FE.

MES #1'H-NMR # 4,8 =1.73 = E &
HRT SH. E400 AR EWBEHEE, J
=1.6Hz, BN CH, BEMHER. 6=2.6~
Z8WMEFERERETRE CH, LE 1(a) . BX
BE SHM=HEHE, T 6=1.97 4HH
CH, H%, 5§ =5.60 # 6.07 H{ELE BRI CH,
BIW A% H 3. 5 COS %M CH, B
MR, 6=3.07, 5 SHHEH CH, X XRF,
8=2.82, WHE 1(b).

ER AW BT MES #1 MESDMA 8
©H.

2.2 MEPSMA PSR

HEPS #§ FTIR #+( 2), 3365cm™ 1y
OH AT B 8., 1044cm ™1 A 38 W i = 48 4E
OH HAEE 1700 — 1950cm 'K HEEE
B b BB (R ¥ 3, T SH R ¥, MEPS 1% o,
3365cm ‘B OH AR 1044em "By C—O &
B 4, 2558em ™! B L AFAE SH MR M.
MEPSMA i &, SH B sh % 2 ¥ &,
1663cm ™ 'H 3 COS 4R 3h, 1629cm ' H
| C—C MEED, 3075cm ™ L I X IHBE
B C—H WEigsh.

HEPS #4'H-NMR i+, 5= 1.85 #ig
BRETFOH;8=3.13 & §=3.76 ™1
ZHEHESFERTS S5 OHENPET
CH,, J = 5.6Hz; § =7.25~7.36 B

i
4000 3500 3000 2500

v{em™!)
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Fig.2 FTIR gpectra of HEPS, MEPS and MEFSMA

IRk, WB 3(a). MEPS iR,
OHHEBHS . 5=1.66 HESHEEH(5
4 CH, BE):;E SHEAE O/M, & SH
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HEY CH, BE®, 0=2.77; Bb—T4 PhS MW CH, BEFH, =312, LA 3
(b). MEPSMA # 1, SH & # %, 5 =1.98.5.60 & 6.08 4Bl B & FRIURHEH
CH; KB E AR CH, LATE-D H 88 W4 CH, —38°2 PhS M, — 32 COS &
W, AR, &30 8 =312, P 3(e).

ERERWIET ABLSWHEAO=Y.
2.3 MES FRFENET

& 1(a)MES §'H-NMR ¥, 6 = 1.4 HdiRig R — PRI, B FRE R AW
AEEE, SRR e B, MR R RS ER A, EENEE TS CH, R
B.MES # FTIR #%¥F 1373cm ' H W —FR e, 63— Wi G, HE.

¥ MES BLCH E#18, 'H-NMR & FTIR #8H CH, Mgy 7 4, BT iR 4E MES
BN WA R TDG, AT 1.19 1 1.27 bFE it ikeg, WA 4(a) 1R,
WHAAED TDGSIAM. M ERWEH TDC M LR B HE M RTEE, EES,
WA 4(b) iR X # TDG M MES /5, SRR G 7. o MR M5 &
5 TDG #E, B TDG BAESRY: & TDCHHEA N MES 5, fFRETEHRT Y
HNKHRE. B2, B LRy EBERET RN MES HERRK.

:\P{u— z,-{-:}:* &_@,& 312

b
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Fig.3 TH-NMR specus of {a) HEPS, {b) MEPS and {<} Fig.4 'H-NMR spectrs of TDG {a}
MEPSMA before and (b) after distillation
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Mot EREEE TDG F RS, % TDG
Rt Ky —2nt, EE TR I RS & 14
BARMENER T, 48 0 5 85 TR,
M 140C B 60C —EHWRIE Y. SoElom
(HSCH,CHy,S HAB R RE, BHYPEH ILOM
LR BRR TN M AR A EY
ng?>=1.5550, W[ T THF, AT K. F i

1.73 AIWTRE TDG TEZ 1@ B F R AT
I Jka__@ BRMEE (B, SHABRT 1245
IR, KBAERTESY.

2.79

- NEE fE 5 RAHHE Z IR BT R
—o—d—dis 3 2m | TIE& B TDG, # i B4 K MES. ' H-NMR
He th RULRAEELE, LB 5 B8 (P =

1.59BOMBS ekl — 5. R B 5314 MES
e HE [ 8 4 B % MESDMA 4k, £ %
B CH,CL BB &, 38X f MESDMA 4 1%
ng #HF A MESDMA. RE B & TDG &
5 3 7 o MZ MESDMA F&H 4 E T, HERS
) 45 RAEET IR A 0, BT A AT Al MES &
. , M TDG R & 8.
B
HEMAHEH MES 5 MC EIE S #
PTC A T, BRI MC, BT LAR S He B (L 42 B0 KT X T MEPS DL 2.3 &1, 4
TERARIR AR H DA R S A R, R AR 69 4 S R & XU Mk
PRI, RHALEHY PTC Ik, £t 2 TEBA & TBAB(WI T E R L2 ) ML H, %
®REM CH,Cl; 3 PhMe i WA, BB 2 =1.615 £ £, REREIEEEE.
PEHFHANMC BHE, RE RSB SREMME. IR & NMR WL LB, SH B &
K, H CH, 775, BRNBH W & BB IR EHF 1685em™ 157 COS e, H A
HA COS B#4 20em ™!, 2 LI 6 #IE 2;'H-NMR 5 6 = 1.28 LB ZHE mE 7
. AR, MEPS fl MC 2 RIE. %5 I, 418 =g COS i, & CH, #MA, &
A &

SEREAR MR, FER LA MC FEATER (L HE ORI, B 0] LU AT AL
LI RSB MR MR SE RO T % A 0% 4 07 455 52, T LA 6 XU 9 2 84 I B MIEPS M

R A R AV B AR T SRR OO A R B R A T I TR S s

CH,
— | . H0
Q—SCHZCI-hSOCC—CHg +©—SCH2CHZS —

MEPSMA
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CH )

Ofscmcmsoccl:ﬂ—cmscmcms—@ + OH™
ERIEEAG T, EVMHFEES — SRR MEPS B ABET(RS™), EEHX PTC
£ FIG R R SRR th R 7E T VL (T8 MC i, & BB, —FH A
T2 (5 TR ST 0 B, LT MR 1 B TR XU SR B R R 1, R T R R B R R
()M=Y EEE N PTC BEL 3 B o, MC 7 h029 — 264 5L 17 i 5 B P B A8 1, E—
SRR FE— SR T X — A AR NS, BT IR & NMR Fil K, iR ™Y
oh B ¥ TR, {BTEAE R COS 8, CH, B 5 CH AT S5 Hig.
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Fig. 6 FTIR spectrum of the product prepared from Fig.7 'H-NMR spectrum of the product prepared
MEPS and MC in normal FTC condition from MEPS and MC in normal PTC condition

R H MWy B S, R B R R PTC By U EUR T 8Uh . R AR #OT iR,
FRLF T RS EFEE R R T AR, R R A PR R R IR X R EH
AR FEEE MCHER T, HAF YN A8 RS” FEM MC #HTRA R N4 2
BT R AR SRR TS . MBSl 45, RS R T MC R, &
| A fEAS B BT FF & 9 MEPSMA #i{k. MES T j IE#% PTC &Rk, TEXETEM
KOH N ERMAEA 3T, B R(S ), BEFE S £/, AYLAFHRER
K e AT AR EL S 2 MM RMER S ALFREE T, I BHE, BsTH
PSR ) MC RUBST A B0 A 552 30 R 18 47 MESDMA B . % % Ak A KOH
NaOH 75 51 i 2 i B 71 72 380 0, AT RE BT T B2 1 54

%t #8 PTC Bet4 0 ] W F RSH e F KOH iz 2 BB R RS™, REHME
A XA AF ER K, ABGEERE, KER RS ERIEAS T REAL.
Besb, LA AL R W R B B IE R A9 bk, RO M R . B R AR R
PTC 3RS WA G R Bk ) BRIP4
2.5 MESDMA/MEPSMA BB

MEPSMA B & & ZHMEH 225, ENBEYEZRTRK, a7 A fEEREH.
MESDMA B bk, IR WL S B, BT HA R Rk (Te 2924 150T)
FiFE AR, B HRERE AR HEFRBRITEHER B3 BN ESR
B 7 F B 1R T B b vERE HE 47 I % . i % 1 T I, MESDMA/MEPSMA LR 4
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BRI LR E 1.2 B L, BF MEPSMA BT K MEPSMA REE £, B
HE B, wAssamd Xk, fl U (v,) TR 5 MEPSMA A8 T 3t 3 4 6 it b o 3
BEHEEINE /I S EESENHEN BT RESE MEPSMANIEBE »
1.233g/ e,

Table 1 Properties of MESDMA/MEPSMA copolymers”

MEPSMA (wi%) a2 w o (gfem')  IPS (kJ/m?) Hard  T(%) 550{rm} UVs {nm)
] 1.6245 36.6  1.3251 0.9 3H £4.32 348
20 1.6327 33.7 1.3033 1.3 1H 84.19 347
50 1.63%5 31.3 1.2792 2.7 HB 80.11 348

IPS: Charpy impact strength (no potch), Hard; pencil Hardness, 7' (%) Transmittance &t 550 {1wn), UVs: the Onset
wavelength in UV region

BiESRE#ER A Lorentz-lorenz X F R, HIBL R A Gladstone-Dale F1 Vogel %
AABTUTHERAER (TR ALERIHELH aunep Bl a7 @ ¥
MESDMA BIRM (nypnep i ay 231K 1.626.1.617 F1 1.576) (BALRL Z B B 7
BEEHBEYW P o onepH 2y SN 1.552.1.553.1.555 §0 1.523) A RE B LB
SHRMEMIBR TR LB, BB EE M Lorentz-lorenz fl Gladstone-Dale 3¢ & 3 L #38
FHEREZNELTM, ABESTREER TR EREEY Vogel XERWRE
A RERENERKEK.
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SYNTHESES OF HIGH REFRACTIVE INDEX OPTICAL RESINS
~——SYNTHESES OF UNSATURATED MONOMERS FROM
THIOLS BY PHASE TRANSFER CATALYSIS REACTION

GACO Changyou, Y1 Xiaosu

{ Department of Polymers, Zhejiang University, Hangzhou  310027)
YANG Bai, SHEN Jiacong

{ Depariment of Chemistry, Jilin University, Changehun  130023)

Abstract  Plastic materials for optical products are strongly required to exhibit high
refractive index and low dispersion {with less chromatic aberration}, and the most convenient
and effective way is to introduce sulfur element into polymer structures. Therefor, 2, 2°-
mercaptoethyl sulfide { MES) dimethacrylate ( MESDMA ) and  p-phenylthicethyl
thiclmethaerylate { MEPSMA) were synthesized by normal phase transfer catalysis (FTC)
and special PTC reaction ( dropping caustic solution ), respectively. The double-bond
containing monomers { MESDMA and MEPSMA) and their precursor thiols {MES and p-
phenylthioethanethiol (MEPS)) were characterized and corroborated by 'H-NMR and FTIR
spectra. According 1o the analysis of 'H-NMR, the foreign substance in MES was caused by
thiodiglycal {TDG), and it ¢an not be elitminated by distillation of MES or TDG. Due to the
results of monomer synthesis and polymerization, the little amount of foreign substance in
MES has no disadvantagecus affect, through quality control, the MES can be used directly. It
was proved by 'H-NMR and FTIR spectra that the addition reaction between the mercapto
of MEPS and the double bond in normal PTC condition leads to the failure of double-bond
containing monomer ( MEPSMA) synthesis. In the condition of special PTC reaction, the
thiolate (RS~ anion) of MEPS is just appeared following with the dropping of caustic
salution, its amount in the organic layer maintains lower and it is more easily to resct with
MC, which is large amount and freely to move, not with MEPSMA, which is big volume and
difficult to move, so MEPSMA can be successfully synthesized by this way. The special PTC
reaction, i. ¢. dropping caustic solution nmot MC, is the best way to prepare double-bond
containing monomers from thiols and MC in characterizations of light color, high purity and
high yield, especially for those double-bond containing monomers with higher molecular
weight and difficult to refine. MESDMA/MEPSMA transparent copolymer resins with
refractive index higher than 1.625 were obtained by casting the monomers and initiator into
glass molds, polymerized in an oven according to a definite curing program. Some basic
properties of the resins, e. g, refractive index, Abbe number, density and impact strength etc,
are measured finally.

Key words Optical resin, Phase transfer catalysis, 2,2 -Mercaptoethyl sulfide
dimethacrylate, p-Phenylthicethyl thiolmethaerylate



