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B, WoHmT AT —ASRDEILICEETIZME Graves DIRIZL 2 WE D302 TH 5. 1O
HERERENMIOIIRETH . MEhhd, #ic, ~BIEREDORTIC L 3HRT 1=
~LERBA B THHE-RT L - LTHOT, HZHOLORELEIHTHE. A
LEL —BLRE REKKIVFEZRT L2~ 2 EREbN 3B Graves® %X Natta™®
ERIDVBOONTRS. ZHEOH BT L2~ 32 EICR L.

Graves & HHEEDBBOHR
Graves DI HT 12 —~ L EROMIE L BEOTN L RPBIRICRT. (T OBHEC AT
PHBECRM YA L, 2K LTHENE ZABIHIA V. i~ Graves DRIC LN
AFATAZ = R 2FALTAI—LL DL Vv T o - A 8ROBRKRBNICE
LS A MY AT 505, ZOSME LTRAOME SO0 R biLs. B
D) BBEOBR/T AT - ABROBEIK 2 Rk 5 L DK AT
) HTRT AT~ A2BTF X Uk A ORMISRMEER 33 FINEA VTR ELT

* B 1BARUCAROBRICH U ERBEEE L 3 B LB oL RTEEBERNL Rk kL
EREZUELCR, BRoBE LS. XAFEBEQL. H/NHTE 2o FREE, KOPHTLY
kB IWME LB L Z L KB LEMT.

14) BEART, ABIS, 47 (194), M, FRUCRKECFRFAP IR VBB sLoTH3.
15) G. Natta X rr R. Rigamonti, Brit. Chem. Abst. A, 831 (1932), St BE_H/T L=~ DRz L.
FE=,Tra - RBH oL L RELTRES.
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Table 11
Secondary alcohols*
Principal Higher Aleohls Starting Substances | Conditions of Synthesis Experimenter
(a) Isopropyl alcohol
(b) 3-methylbutanol-2 Synthesis of Methanol
(c) 2, 4-dimethylpentanol-3 CO+H, from CO+H, under Graves,
(d) 3-pentanol¥** elevated temp. and (3)
(e) 2-pentanol** Ppressure.
(f) 2-methylpentanol-3** ~
(g) 2-methylpentanol-4 Isopropyl alcohol Cu, Cr, Al oxides. Scott
In liquid phase 8
(fx) Methylisobulylcarbin‘ol Isopropyl alcohol With 2 methanol Neumann
(i) Methyl-n-propylcarbinol . Ethyl alcohol+ catalyst. ®
isopropyl alcohol
(j) Secondary butanol Is<-)propyl alcohol+
methyl alcohol Carbide (paste) Negishi
(k) 3-methylbutanol-2% Secondary butanol+ at 350-365°C, 10kgjcm, @
methyl alcohol H,, CH,.
(1) 2-methylpentanol-4 Isopropyl aleohol
(m) Secondary butanol Isopropyl alecohol+4- Cu, Cr, Mn oxides, Inouye
methy!l alcohol 390-400°C, H, 100 atm. (13)
(n) Ethylisopropylcarbinol Under elevated pfessure | Natta and
(o) n-propylisopropylcarbinol CO+H, and temp. Rigamonti
(p) Diisopropylcarbinol ZnO+K oxide. 13y
*,** The same as in Table I.
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ZEEHLREOBBCHENE, RLEKORBIE—BR RFFE_BORMEOTL ~ 1
KB LAET 5, BRFZRT 2~ 23 THORECHMERYILBIEMY AT 51C
L, AFATALI AL RE 2FATAI=ALLDL VT 0 AT A2 — LA ROEREIR
PATERESMEEMERTILDTHA.
RLELAFATAI— A RIFZFATAI~ALLVBEECA VT o AT A2~ LDE
BRI DE L ORBETHLLBEBNS. ZOGRBBELIMOARBBCHKILDTHES 5. »
~ <4 FﬁZE_F:I*CIj';"C AFATLI - AREZFATAI A RIEELD S &, 2 LT
7 /L-v}b?'n EATALI—LBELVFTFATAI - ALBEKELA, M4V eernr
2 -~ LOFERRLLNAELDIL FUMEER British Industrial Solvent Ltd.'® D4

1T iz Podbielniak $FRAMICHK DI L 0 TH 330, REPED - H RS2 : Y BIEEHkN.
EAT A - LPRERE SN D NG OB $ TTREEN b 3.
16) Brit. P. 381185 ; Centralblate 1, 306 (1933).
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Table III

Graves’ and Present Mechanisms for the Synthesis of Secondary Alcohols.

Graves

Negishi

I Condensation involves:
(2) Primary alcohol and methyl alcohol.

(b) Primary alcohol and secondary alcohol.

II OII group comes from :
(2) Methy! alcohol.
(b) Secondary alcohol.
HI H atom comes from:
(a) The CH, group to which the hydro-

1 Condensation involves:
Two alcohonls, one of which must be a
secondary, but usually:
(2) Secondary alcohol and methyl alcohol.
{b) Two secondary alcohols.
11 OIl group comes from:
(a) Methyl alcohol.
(b} Secondary alcohol.
III H atom comes from:
(a) A CH, or CHy group in the g-posi-

xide group is attached of the primary tion to a carbon to which the hydro-

A Y aleohol. xide group is attached of the secondary
(b) The same as (a). aleohol.
{b) The same as (a).
' IV Examples: IV Examples:
() CH30A+CH3CHL.ACHOEL —» (a) CH,O0H+ HCH,CHHOHCH; -
C CH,CH,CHOHCH, CH,CH,CHOHCH,
i (b) CH,CILUHCl1,+CHg#/CEHOH — (b) (ClL)C OH+ HCH,CH,CIIOH —
o (CH,),CHCHOIIC'H; (CH,),CHCH,CHOHCIH,

. FHILLREINTES. U, 2FATAI—ARF=FALT A2 - LDREHME 260°C T
EBFEEYFILONE /=T e vsrTra—n, L=t B4V FFATLa—1
: EQLBRIFETHIY, 417 e a7z —A3BdoiLhhD%. X Mogan BNt

RAMREE ORI TR R EDRECL VL Ve T3~ LORKIRE

, BohEmOk. RBE, ZERLT Nata®™® 2—BILREY Zn0 OB T 400°C 1
b CTERRELBSROI YT R AT AT~ L KRBT 5.

S —BILRFOEMBIT, HFCEHE (O 400°C) KRTELDL Y e AT L3 ~ L OfEE

AR + % HEWR Fischer 31C Tropsch DFFE™ICHK b 4BIBE DAL, Frolich R7¥ Cryder? Sic ik

0 b—EHEELARIR, UL, Tt vORLICKIRWLALAL. ZR =FLT a3

f ~ g 400°C B IC THEIC ZnO'™ 14K D BB ICRAEE LN T L5~ 1 FRAERL, HER
WAL VERROMOREY bR T 3T 5 5 L RAWEY, REREFA EERMICT

a AFNEFET € b v iR 3 REECBH L TE~bN 3.

- RiCEEOBAICH D 2 HICRE 5 WO BT 1 7~ LOBRIBLAE b1 T 5.

!»‘ ' 17) F. Fischer Zy H, Tropsch, “ Die Umwandlung der Kohle in Oele,” Vol. ll, 246 (1924).
0 18) H. Adkins, M. E, Kinsey, and K. Folkers, /nd. Eng. Chem., 22, 1046 (1930).
* Frolich Xrx Cryder @Bt EL LTTF A5~ 4 FORAKE 34 oicL ¢ Fischer Eoin(, 71
2 - BRU—BREREL VERE LN DRI/ TH D LR CES.
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ANI—ABTL VT e erTra—LrVEZRTFAT A2 - D8R (§), (m)FEKRDM

{TH3.
CH,OH+ HCH,(-?OH — CH,CH,CHOHCH,+H,0 (6)
| lu,
3-methylbutanol-2 (b), (k)
H H
CH,0H+CH,HCHCOH - CH,C CH,HO+H.,0 9
éfH, CH; CH,4
2-methylisobutylcarbinol (g), (h), ()
H H
CH,COH+ HCH.CHOH — CH,CCH,CHOH+ H.0 5
(13 H, CH, (IZH 3 (_L,Hs
) Methyl-n-propylcarbinol (i)
CH,CH.OH+ HCH,CHOH - CH,CH,CH,CHOH+11.0 )]
éH, : (I:IH,
Ethylisopropylcarbinol (n)
R 9) &
H H
CH,CCHOH H.CH+CH;O0H -+ CH,C—CHOHCH,CH,+ H,0 (20)
(IIH 3 CH,
Diisopropylcarbinol (c), (p)
REE (20) B’o¥
H H H H
CH;CCHOHHCHCH,+CH,0H —+ CH,C — C — CCI;+H.O (21
L, &, 0m i,

M it~z ind Graves QL FROEZN LN IE L\ nd & E LRI ROHD A2 IC
TRREVRHETDS. T & 3FFE  Direct dehydration mechanism ” 123£{ § DTH

b, fij “ Direct dehydration mechanism” X ARMSDHE M7 1+ 7 -~ L EROBEYRB LS
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AWMATEETS 5. LUE, —HxE#C < Direct dehydration mechanism " D3 & i DR & B
2 H e R ETTOTRS. i

HROLBER UCHMR

REBRT L2 - AL 8ROWECEHEZ ARUTOMEFHER D 5.

(ai) Intermediate acid mechanism: 2% Fischer B&T¥ Tropsch Fﬁ#mmf&!&& s,
Natta® O

(aii) Alkali salt intermediate mechanism ¥ FRZICBT 3.

(b) Aldol condensaﬁén mechanism : 23 Morgan™ OBEZ L DTH D, HiEL 5
OMAECKY XEHIANTEILDTH 3.
-‘, (¢)  Direct dehydration mechanism : JE@D3I3 Guerbet” T b fl5¢ 5, 38 Frolich
o BRI Grves Hick VBEBLEARLOTSS. EEXDRSFZBT 340 TH5.
ZHOHRCR L/ FROEFRRCHCESTRBCHELTE Y, T RT3
EyEnhbankhvd, EFEDH — <4 FREBERKTLI-LLVBRT L2 - 1LOE
BRAEDERCE )V RENERIRBEB2DOT, WEOMErI VER2ICT 3 Lt BUg
oy 2 TZEOHROBRER AL TALOTHE. M Naa ORIICHEEHEMBRES
. S 4T B ACUHRIC B BEHNIC S 5.
h Natta® i3 7n0 ¥ A8 L T 5 80 C MEAEE L RME L), Hill, BMFcT—miLR
H ERETELD, BRT L — L DERISHEY KD BV L.
@11 CH,OH+KOH=CH,0K +H.0
: CH,0K+CO=CH,COOK
CH,COOK +2H,=CH,CH,0H+KOH
CH,CH,OK+CO =CH,CH,COOK
CH,CH.COOK +2H,=CH,CH,CH.OH +KOH etc.

2CH,COOK(+7Zn0)=CH;COCH ; + K.CO,{+Zn0)
(CH,),CO+H.=(CH,),CHOH
(CH,);CHOH+KOH=(CH,}.CHOK+H.O
! (CH,).CHOK +CO=(CH,;).CHCOOK

(CH,):CHCOOK +2H,=(CH,).CHCH.,OH + KOH, etc.
) BREEE AT A -2 DM BELE—BRILRE: TRELLD, LTREs m2 SR
il MEWE RS, X2&R Zn0 TR FEHICT A 2 — VIGRTT 5 LENTHS. ZEOHE

19) G. T. Morgan, Proc. Roy. Soc. A 127, 248 (1930).
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: kb EROW WY IRT 5 & RICT A ) OIER BT 17 ~ LARICRAIRE 3 8k
WELTREAS.

EERERCHEN I OBRBEATNTD 30, HERTAIINERT L2 ~-LOERIC
Ak b LT ARCHL TR WHORM L 3OTH 3. EXSOHBEBREVTHENE
CO RO H, % 200 EE 350°C e v A, BHEBILRAMICE 102L%D Y YER
mL, TAs I E2RARTNRMEXCTRELLYD, HEROLI V7Y /- BTR3. 2
D EFCRT D) OFET LHFLILERTRZ D LR B~ HOBCHE
TRBTHUERT .

BAE=2DRD Fischer ORIZB D FEREONTEOCREETH 5. Fl, Fischer DR
mﬁ%%%ééﬁﬁﬁf@ﬂmh@Klbﬁ&énk.Mu}%»T»:—»&UCOID
RRYRKEISRKL™, X=FaT -2k CO(+H.0) X b 200 &%, 250—370°C
I CHRBEDERICKD 7o AR KIS RO=F v VAN AR, ZSORRERD
Fischer OR Y ZHTI3BTH 3, /A=A verTra—-LBr CO, Rik4 V7
LA~ AR CO LtDOFBTEIIBIHE T 3ER YR B, /=107 2er7a .
I-ARUA VTR EAT AT~ AN L EREE (150—200°C) kT CO LREL, #O
BRILCTEERDE, Tra—-r0RFCHBEF, 4V 77 1 BRISGSEBRETH DT
}wvmffm&m%bgn&bok.HmW@ZE%%T&ka»:—w@CO&E%
WATALDTREL BT T Az~ Kk2h, EREb6hAtr 74 v5CO BRI H.O
LEELTT V7 FArBrERE3 D LEELE. B,

—H.0O

CH,CH.CH,0H CO+H.0
~ CHCH:CH CH .
LI’I‘ ~ — IAIgO/ 3 2 1>CCOOII
CH:>CH OH—— CH,

BREERsFv 74 vE CO+HO0 & X HIMBL, LOBRBEELHELE.D
FiEgaIc Hardy X 2704 7 7F 00 v vOSRBIESCYRP\TIITE DY, TROBRT
LI~ LSROBM Y ROREiICE L XL TRES.

¢ Bk DO HME ROREHIC KCOy RBITHR VAR EIToAE, NO: 1+ v ol e X 35k
KTREL I L0 ERAITIKERRRCS540TE3. KY 1 4+ v FBRCBREL TR I AT LR S
CHRBETIX Lok
20) D.V.N. Hardy, a) /. S. C. 1335 (1934): b) Rlgy 358 (1936); c) Ra7 362 (1936).
21) D.V.N. flardy, /. S. C. 364 (1936).
o BHALR IS —20REEIR
2CHC, : CHa— CH{CH,)CIH : CHCH,
CH(C!;)Ci : CHCH+Ho0 = CH(CHy)y CH.CH(OH)CH,
CH(CIH,),CIT,CI,01{CH,=(CI,),CHCH,COCH,+ H,
<3,
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H H H :
CH,COH+ HCH,({OH—» CH;(%CH,CHOHCH3+ H.0 (2)
|
CH, CH, CH,

H
H,CCH,CH.OHCH; — H,04CH,
¢ L ’ cH,” “HEH>co
B (2) REROEME 6) T 5.

Frolich & 7¥ Cryder #ic Parks % IF Huffman &= % Fischer DR IEKIBRT L=~ 1 A
DERKIE, BEOREEETER, &) cATHED TRAHBMICAT RT3, RLE
AUER AL LT Direct dehydration mechanism & M8 L CHHBMBERICKNLEBEDY
P—-BAERTHL 5 LRARTES.

JeEidic Nawa 03, BIb, Alkali salt intermediate RCEEE TR IBERELNTEDL
BV BLEKEO # -4 FEETICRG 3ERT 43~ 1 X D ERT 2= ~ 2+ OBBIR
P EROFEDERI LV TA N IRERT A2 ~LOERICRLFLERFREA DL
REZNEZW. RLES Scott® g7 A% VLA, H~E K.LCO; XX KOH &R ERT v
- LOBAREKIBRT L~ L DA RERETIHLBO RS, HORKIITr
Ay, ¥ KOH, OFBRIBE LTI, £{ Natta DR L2 T33DTHI3cBRINAD.
gi+, Scott Dictkhir KOH ik K.CO; Ol R REWTIR D 303, BEDOML EAMN
TRE(AFECRENFALLELTEL KOH R5BROBHELr &R TIHCRIOTD
BT A. ZICBL Nata 0 KOH etk 5 MBI & i iic 2 UK FRIT €
FERTA - LERYRETLOIFEHNTH 5 LAXTR 3.

Aldol condensation mechanism R ERT AR BREISYIBPTCRZTONE. F~TH
ARPCEAREORE D ZTH 5. HOWMEE FEEC A%kd ) AXRRML I LOTH 3
H, HECHANEICENT 5. MEE=FATAT —nk MO LHMEES (MO:ZnO:
AlLO,=89:8:3) @itk b 400°C L CHR@EE LD /A= T ¥ 7L BRI I =n~F
7 = EHERICED, HONCRUAEIEBRT L= — 1 CREYS) bW HKCEDTE
3. BRTrLa—LUNOWMELLT, TEFTAFALFE, o- ZFALTAFNE ¥, 25
H WEFAY LY, AFAAYTRERY by, IR BT v TAFANLF, A7V AT
o Fod FRURFEEIRBEOBRILEO TR 5. MEQ HEORBREFFCRATE, 24
g ‘ D¥E L Aldol condensation kA b DTH 3 LB L TE 3.

(b)

22) C. Ellis, “ The Chemistry of Petroleum Derivatives,” Vol. 11, 1305 (1937), Reinhold Publich. Corp. N. Y,
23) G. P, 637909 cfihif CaO (42D Cu) I=FATAI-R 2V /AT ATFATAa=ALLY
. BFMUICEL THILARRTHS. RLELEESO Blank test LI CalCy RT3 ~ 1
- DEMRK Y ERE bk CaO IS T LM RIBY sk, '
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MEORRIE2MEYC, HICEAMEORER MERS3DTHOT, EXOKR LFER
DENLE—ETILDTHS. RLFEL, AROEBRERTEKhNETHEED=FALT L2 ~
ABRBLTES. AIC RSN, =FATAI -2 QDR AKECIY T+ T LT,
F D&k 350—400°C It AT ZnO Itk b B 5 TR Y B, KEDRFLETICTRIFICH
FrH3HHY, BOL(BRDBEIRTRERT L2 - LOBRX, =FATAa— L)
EREBNAET A F~4 FIcks Aldol condensation ic#£< 3D TH DT, »AbFLE =
FATAI -~ Y D@EHE Aldol condensation € X D Z7FA T L2 — Ly ffk Uz b O T2
wiBiRhs. .

BEHE RFEXRRROBED HRNT I =20 T vt TAFA L FREE2=LD7F 1
UL TAFANLF IO AV TFATR 2L FFKRFBICTHBTIES. 2k { Morgan ©
Aldo! condensation SRICHE AL VI FALT AL A~ LSROBEYXHTI23DTHS.

f, RHRUAFFRPR T+ TAF~{ FORSB L HOERWBRTIC L ABRT L=
~LDEREBD, ZEDSRIEBREY Aldo! condensation RiIC k VEBEMICRIHL TR 3.

Nevmann® DEERLFRAGD I $DTH 5. HREFTA2a~2 k25 ) - 2B FiiiH
L=FAT7ra—nbhbonsnr7y)~n; 7uebrFra—akh2- ia’-n«f\'yi}—
-1, 4772 CATAI~AIDAFAL IV TFIAD~C ) ~A¥BTED; R=FLT
WAL R VTR EATAI~LED AFAIASAT B EA N~ )~ BIEATFA
A IVTFAI -7~ iBO. BOLHRZEOERT L=~ i3 Aldol condensation iz
5%®Té6ti&k-ﬁ%%%%0k$xﬂﬁh6kb.ﬁ@ﬂ%ﬁ#mﬁgfﬁ*%?
kd50, BESHEEROTAF T FOMEMEIVERE LN, BRT LI -LOSRR
%D 'Aldol condensation ITEKB P DTH 2t Hgdoh, BECERTL2 - LOESIC
HE3HOTHENERERNS. ,

DEOm2HERLI VAT FURERPRTLF~LF, ¥ v, REBFLED LD,
REABERICL D EETARREBRT L - LOBRO—Hi Lk ¢ k4 Aldol condensation
k3 b DTH B L ELHHERING. RUEGZRIERT £ =2 — 1 (Fuk CO+H,) B
X DEIIEIT Aldol condensation 1Cfk3 b D TH 3 L BFS+ 3L MAA W, M} & hEIER
Tra—nDrrRBr3REEFTCTHEE LN, BRT L= - LORMRIIFRA E
Hod, MSRT A2 nDERRIBMELLZI»LTHE. KFOD -4 FEETR
Baz+ﬁ7m=—»;uzmvmffwTwn—wwgaﬂ&wSmm’mmax%w7m
A=A XHRC IR A TFATALI ~LOEREEREDOREHFTH 3.

24) P. K. Frolich, /nd. Eng. Chenr., 23, 111 (1913).

25) SHM=R, BFEH—, %55 141026 (agf 16).

26) BN, WS-, WA IS EREH A H R (B8 U1 H).
* ZEORBRBEHPK T2 0oChd.
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FitOEZICRIE L Scott® OB IFCORMEE 2B T L ETS. BLE
SELZIISHFXBRITKS SO TR IBROHBEL AT 5 O RFELR. BN
icikhiE, BKO=FALT A2 it 250°C k TR A@REAMETL 7 Gel L bk
ARMEXEAE LY, 220°C i THEE LD 228 = F nEERBOKE X ¥ Bre. 45—
B3 SOEHAICKNZR—OBEY 500°C K TRTE LY, ZILHT 2 de&UKCQ
I zamwuﬂAtuwkagoaﬁmz+m7»=—wtvm%mﬂﬂw—~—Tmf°°ﬁ
BEHe LY, 2EEERDPOB D /n~n Ty 7 —n, MTB DI L=~ H T ~1,
HHBDZALEDOBRT A2~ LRI BHLTO =5 LB & ¥ 7.

ZHEDERL 0 RDINZ Aok D 3 B[ & T 3.

1)x*»ﬁﬁﬁ@iﬁm7tb7»¥»4mesgaféam?xﬁ#ﬁ:$»vks
~NMDRKETHEILDTH I 7

2) REXBRT L2 - DOESREBEEL 7L F~ 4 FO Aldol condensation Ic#k 3 D TP

357

3) 2yl iThoi®iE S~ Direct dehydration Ofng § DIcHks yDh ?

B OHEMIcHT3EINRY TH 3 2IWDOREMEG (RVOPREM V=FrTr=a
~AREDTRRTAFAL FRERTACHT AL THA™. mzic Frolich®, § —ER k%
FERIKEIDVERT L2 - LOFRICHETIARXCRT, =FLrEBERBOERI2H5TDT
RFEANLFEDRBODTH B LESTE 5.

B RFES) ORMCHLTHHAR A > ZREL>HETHS. —RTHhxEivra ~
LDEGREEE2FATAI~LEDERELNZ TAF~L Figtkd Aldol condensation 1zt
Hm Bizh 35, Scott BBy LR 305, Zix Aldol condensation LASFDIREEIT X
33DTHH5. HheHT3RFL A2 IO RNETXDMS TH 3.

(1) BECRITTRTEEDEEIACLT, 250°C0BS LR =FAREBRDERICHET
bS5, 500°C itk 3 L REDHEEHENVETL, = FLRBREOSRCHEHET, EE8T L
- LOERICHEH L E.

(n) BETAa—ADBRCKIBGRT L2 -~k ART B STRKERILH 100
;&_mﬁ0$-2@7»;A4Fo$&k&MT6afaa.

() BETAL2-LOBEEICEY TR, SR LES 1EDT L=~ a- {EB% 3 CH,
EF¥HFFT5H. FEL Aldol condenzation (TIK3 p D THNIF a- MBOREIT 2 HOKEL
BETRAW. 1% (CHE)CTLATD 3.

ZHEDERTKY, HPEREER BRMEI4D) TR TR =7 EREDE OB IE

27) J. B. Conant, “ The Chm. of Organic Comfounds,” p. 106 (1933) Macmillian Company, N. Y. 4
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BT LI~ LOBWETHIGRT A= - L EROBFBLEZREAREI(REZ3DORLT,
#%1x Aldol condensation L#k3 k § $HEH Direct dehydration icff3 y DD Bk 5.
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BACERT L 3~ L SROBEEICE & T K72 RDOMIBHIC TR AMYRE 5MEH S

(BENTES. P~NEEZRTL 2~ EROBREICE: TRIRELCDHERBIR IR
v, Z a {IELSD CH, ik CH, HoKkFE, i< B- IED CH. £OKFELRIIE
CBIRT AHABSSED N3, REEOERTRRDENESHALP TEAOTERW.
EROBEEY L v BT T 31k, £RHEOWHER3BM RFEENFiTKRRTFOER
HEEEOIIED 2 BRETH A LBEN 3.

® B
UEDEBERIMENY ) —BRAUREDOETRIERT L2 ~LOMEIKIFERT L2 ~
AR OHEEEE L UT Direct dehydration mechanism, El%, BHRT L= -1 2 HFHOK
KTk33DTH2LEirn3. RUEDR Aldol condensation [T ABERT LT —LAHKD
Acs ETAsTELS LELEVHES. RE EUBSr 2 REEGTCTER T L=
~ADOSHEBEY, TAFALF, ¥y, BErETIHERE, 2HEOLRMITHKS Aldol
condensation DEFEDEFHES Direct dehydration 142 L Dy Kicx 23BE3IHH 5. filh
&, ME—DODBREOAXC I V2BOESHEBBELRVILES LEETIXBRIIOH B MNT
), HEIVELBEI»IEHCEITHLS.
HEUBRTA T - LAROBEY X VHECEA L ERWED —FisEx 5 8m B
BERXTRHETIAWD, BCHEATT LI -~ LOBHEKERFORX BEDREMHIE LS4
MErSBRE~BEREN AT IFART2EL AW,

-

B BT~ BROBELRRL, 2RO —RIEREDORTCL VREBHRT 2=
~ X DEERERESN7ART L 2 ~ LB OB LR LY.

i Graress OFTNLHERAZ3 DO TH L. RLAROHEEAN~RBERRCRE
FRAY, b R~DFHERIRELHT 5.

—fxhgic Fischer & IX Tropsch @ Intermediate acid RIZIREMRIVEE LTI FENL O
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THE QUALITATIVE CONSIDERATION ON THE MECHANISMS
OF THE FORMATIONS OF HIGHER ALCOHOLS BY RE-
DUCTION OF CARBON MONOXIDE OR BY CON-
DENSATION OF LOWER ALCOHOLS (1I)

The Mechanism for Secondary Alcohols and the Comparison
of Different Mechanisms.

By Rvoji NEGIsHL ’
Abstract

While the mechanisms proposed for the formations of primary alcohols are not few, it is
but Graves’ alone that concerns with the secondary alcohols. This state of affairs may be
partly due to the circumstance that most of the higer alcohols synthesized hitherto, especially
by reduction of carbon monoxide, have been primary alcohols. However, as Graves, Neu-
mann, myself, and others have observed under certain conditions, the production of secon-
dary alcohols predominates. T shall, in this paper, attempt to apply my mechanism for their
formations and to compare the different mechanisms proposed in the literature for the syntheses
of higher alcohols, both primary and secondary.

Graves and my mechanisms, unlike for primary alcohols, differ quite markedly, as may
readily be noted in Table III; still each of them possesses its own advantages (and disadvan-
tages, too) over the other. The available experimental data are not sufficient to warrent a
conclusion as to which of the two mechanisms is the more probable one.

While Graves' can explain readily the formation of isopropyl alcohol from methy! and ethyl
alcohols, it fails to explain a condensation involving two secondary aicohols; furthermore, ac-
cording to his postulates the mechanisms for primary and secondary alcohols are different. On
the other hand, my mechanisms for both classes of alcohols are the same and it can also
show that a condensation involving two secondary alcohols, as for example, 4-methylpentanol-z
from isopropyl alcohol, is but natural. Still, my mechanism cannot explain the synthesis of
isopropyl alcohol from methyl and ethyl alcohols; however, there are reasons to believe that
its formation from the alcohols is not entirely free of doubt. I am inclined to say that
isopropyl alcohol is formed by other reaction, as for example, the reduction of acetone, than
directly from methyl and ethyl alcohols. Except for these limitations in the respective mech-
anisms of Graves and mine, both explain satisfactorily the formations of the alcohols listed in
Table 1I, which contains most the secondary alcohols identified in the products found in the

reduction of carbon monoxide and the condensation of lower alcohols.
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As is well-known, the mechanisms so far proposed for higher alcohols may be classified

into the following :

1. Intermediate acid mechanism, proposed by Fischer and Tropsch. To this may be in-

cluded the Alkali salt intermediate mechanism of Natta.

II. Aldol condensation mechanism of Morgan and his co-workers.

III. Direct dehydration mechanism, first proposed by Guerbet and later' supported by
Frolich and Graves. My mechanism also belongs to this class.

Of the three classes of mechanisms, the intermediate acid theory of Fischer holds of late the
least, while the aldol condensation, as ever, an eminent position; and I, too, support this
mechanism under limited conditions. However, I have come to a conclusion that the most
probable mechanism for the formations of higher alcohol is, under normal conditions, the
direct dehyration of lower alcohols; and only when there are present in the reaction system,
from the beginning or due to the secondary reactions of the alcohols, aldehydes and ketones
the aldol condensation may take place at all, or even become quite appreciable.

At any rate, it would be indeed too dogmatic, and would rather lead away from the truth
to assume that only one and one mechanism alone accounts for the formations of higher
alcohols by reduction of carbon monoxide or by condensation of lower alcohols,
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