MELZOES Vol. 18 (1944)

t AL 2 o i
1RO (RS 3 )

—BALRBER U KBHVICERPLI—L LY ERPILI—IL
SR OB 2 emuevest (D
%:ﬁ?wﬂﬂW%ﬁmﬁﬁﬁUEﬁﬁﬁﬁmﬁt%
HROBE

B B R =

FCH 1 HYICR TIRBEH®  Direct dehydration mechanism ” it &, RXORIBL 318
BT E—RT L2 — L OSRMBEHR IR L. HARCRTRBRT A~ ~ 1
B O BICHE R A<D L AR I RO 2 ERHMEOHR - BFOTh LB R
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P, oD T A - AEBOLNICETIINE Graves DIRIEY AWV IDATH 5. 1D
HERFERE~NBORARETH S, MEhnd, 8ic, —BHMERFDBRCIIERT L=
~PBRRRBA S THE BT L ~LTHOT, EHOLVDORELEIETHS. K
LES —BRMERE RFAELVEZHT L2 ~ A ERE LN 3 H Graves” KX Natta™
SRIVBOONTES. ZHEOW BT L2~ L3P 2RITELL.

Graves L¥E L OBIBOHT
Graves Q{7 L2 —~ A EHOME L KEOEN L QP IRIGRT. Mh o T
PHRBRCBMEA L, 220 LTHEN & ERTAMAL . P~ Graves DRIT XiLE
AFATRAZ~A RFE=FATAI—LL DL VT a AT As - AadROBREIIES TR
ML 388y AT 34°, ZHBRIE LTRAOINSE LAV ETONLE. B
1) F-BREHB/T L7 - A SROMBEF R 53 DR 3H.
2) BT AT - A2BFF bk A ORI RMERE 3H. MAEA VT e LT

* OB EROBRICT U ERHIEE 3 6ES L B2 R R EEEIERITL: R SR
FREZUGL R ENoE RS KGR0, S Ao BRI R, KMEKKL Y
R332 Z0 L LEHLERMT.

) fRRT, FBIS, 47 (1944), O, FRCEEOFESIH LRI VGBI LoCs3.
15) G. Natta A rx R. Rigamonti, Brit. Clem. Abst. A, 831 (1932). {45145 _# Faa-~npais .
B=|TA- - FBEYoRELRELTES.
* FoRRKRE -
CH3CH.O A4 CH; AACHOT ~ CIl,CHa— COH+ 14,0,
RiT G0 H4-CHCH, ACHOH .

KREVBE7FrTra—a T CH I, 2 HERREshnEcRAn 3.
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Table II
Secondary alcohols*

- - - 15 : - .' = ! -
Pn“"”},g{ﬁz:‘; #leol Starting Substances Conditions of Synthesis 1 5:{‘"3 E;?'e';}:
{a) Isopropyl alcohol
(b) 3-methylbutanol-2 Synthesis of Methanol
(c) 2, 4-dimethylpentanol-3 CO+HL, from CO+H, under Graves,
(d) 3-pentanol¥** elevated temp. and (5)
(e) Z2-pentanol** pressure.
(f) 2-methylpentanol-3%* -
(g) Z2-methylpentanocl-4 Tsopropyl alcohol | Cu, Cr, Al oxides. Scott
' In liquid phase (8)
{h] Mclh}'lmbutylcarbm-ol Isopropyl aleohol With 2 methanol Newmann
(i) Methyl-n-prepylcarbinol _ Ethyl alcohol+ catalyst. ©
isopropy! alcohal
(j) Secondary butanol 15t-1propyl alcohol 4
methyl alcohol Carbide (paste) Nogiihi
(k) 3-methylbutanol-2% Secondary butanol4- at 350-385°C, 10kg/cm. @
methyl alcohol H,, CH,.
(1) Z-methylpentancl-4 Isopropyl aleohol
(m) Secondary butanol Isopropyl alecohol+4- Cu, Cr, Mn oxides, Inouye
methyl alcohol 390-400°C, H, 100 atm. (13)
{n) Ethylisopropylcarbinol Under elevated pressure | Natta and
(o) n-propylisopropylcarbinol }CO-!-IL; and temp. Rigamonti
(p) Diisopropylcarbinal ZnO-+K oxide. (15)°
*,** The same as in Table I

na—pkb 2-2FLLrh ) - LD,

ZEHLESOBRECENR, RLAROBEVE R REFE-_ROFADTLa 1
CHLBET I, HEFERT A2~ 25T HOBACHBREYRYILBIEMEET AL
B, AFLTAI N BEFALTLI-LLINL VT 0 AT LI ~ LARKROERTIR
HWAMiEE s M EMErATHLDTHA.

RLEL2FATAZ~L RF z2FLTAoa—~LE b EECTI V7 v enTra—ndg
B LE L RBETEILBRMS. ZOARRBOMOBSRMMICKILOTHE 5.
X4 FRETFTERTAFATAI —ARE=FATA T~ LR LA L $L LT
1;@-7)»7':: EATR2— L BIEAVTFAT A - LESKELN, M4 VTen”
A2 = L QFEREDS st SR AERIE British Industrial Solvent Ltd® Dé§

T =it Podbiehizk SERRMICHK S LD TH 3, REAPROZHEMISIEMGY HEHER. v 7=
EAT A2 = ARUERE b0 A O $ TRITFECs 3.
16) Brit. P. 381185; Centralbiatt 1, 306 (1933).
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Table III

Graves' anrd Present Mechanisms for the Synthesis of Secondary Alcohols.

Graves

WNegishi

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

(b) Primary aleshol and secondary alcohol.

11 OIL group comes from :
(a) Methy! alcohol.
(b) Secondary alcohol.

111 H atam comes fram:

(a) The CHa. group to which the hydro-
xide group is attached of the primary
aleohol.

(b) The same as (a).

1V Examples:
(a) CHyOH+ CHClLACHOI —
CI{CH,CHOHCH,
(b) CH,CIIUAHCIT,4+CH//CITOH —
(CH,),CHCHOMCH,

1 Condensation involves:
Two alcohols, one of which must be a
secondary, hut usually ;

(a) Secondary alcohol and methyl alecohol.

(b) Two secondary aleohols.

11 OIl group comes from:

(a) Methyl alcohol.

{b) Secondary alcohol.

III H atom comes from:

(a) A CII; or CII; group in the g-posi-
tion to a carbon to which the hydro-
xide group is aitached of the secondary
aleohol.

(b) The same as (a).

IV Examples:
(a) CII,05+ HCILCIIOHCH; -»
CH,CH,CHOHCH,
(b) (CI{3),CHOH+ ACH,CHCIIOH —
(CH,),CITCH,CITOHCIT,

Yol. XVI11

HICIRINTEL. B, AFATAI -~ ABH=FLT L2 - LDREWE 260°C i T
ERFErTILOAE I r=A T e ATAI A, 202 BEL Y FFATRLa ~0
EQLRRBETHAD, 1 V7o rTrz— LB, X Momgan Bt
FIFRAESE ORI T b — B REOBLECL V4 YT o €L T LI ~LOERITEE
Hohzhok. Rir, ZIEELT Nt g —BbREy Zn0 0Eiic T 400°C 1t
. SCRAEELDAREDA /T EATA I~k BOTES.
o — B HBE ORI, BICHIE S 00°C) CRTELDAL Y7 o CAT A3 — 0O
gt . S AHER Fisc.:her #iic Tropsch @FEHFCH b iREESh, Frolich B¥ Cryder” #ic ¢k
f h—BHESEONZ53, BIL, 7x+t vORTLEIRVALALNG. ZR =FaAT a3
f ik 400°C HHR I THIC Zn0" TR D ERCRBAEE LN T LF 4 FR KL, BE3
WA VREBRMOBEY VAR T2T356 5 L R AWK, TEEREOERRAXERMICT
AFANL FLET 2 b vICMRT ARNES B LT~ 5.
h Kic EHORHHICH D3 2 IR 5 —BOBMRT ~ 3 ~ L OB RIEE S bl 5.

|l | I 17) F. Fischer % yx H. Tropsch, “ Die Umwandlung der Kokle in Oele,” Vol. I, 246 (1924).
i 18) H. Adkins, M. E, Kinsey, and K. Folkers, /nd. Eng. Chem., 22, 1046 (1930)
* Frolich XyF Cryder @MHitEL LT a5 4 FofE5K L 33 o< L. ¢ Fischer &&mip(, 7n
I -ABRE—BEREL VERT O3RN THES LR D,
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BLAREEZ A 77 0 eaTra 203 08 L TREET360Th 5.

FZBT L= LB O

WORCARE I BECEIERT L7 — A EROBBEND T3, HlcAFLT
A —RBEL VTR AT AT - VBT F LT LT - 208K (), (m)FEKRO

{TH3.
H
CH,OH+ HCH.COH — CH,CH,CHOHCH,+ H.0 (6)
| S,
3-methylbutanol-2 (b), (k)
H H
CH,OH+CHHACHCOH - CH;C CH,HO+H,0 9
I’!fH, CH, (l.‘.[—I,
2-methylisobutylcarbinol (g), (h), (1)
H H
CH,COH+ IICH,CHOH — CH,CCI.CIIQOH+11,0 (%)
tn, Ca, du, Cu,
Methyl-n-propylcarbinol (i)
CH,CH.OH+ HCH.CHOH - CH,CH.CH,CHOH + 1.0 ()]
(IH I, : CIH-I;
Ethylisopropylcarbinel (n}
EE (9) &&
H H
CH,CCHOH H.CH+CH;0H -+ CH,C—CHOHCH,CH,+H,0 (20)
CHj, . Ci:Hg
Diisapropylcarbinol (c), (p)
XM (20) %T*
H H H H
CH;CCHOHHCHCH;+CH,0H —+ CH;C — C — CCIll;+H.0 21
L, &, on Cu,

U ift~rein{ Graves OB FROTN LMD TE L& B HERIXEROPD D ic
TRiEVRHCH 5. L L LF#HFIE " Direct dehydmtion mechanism ” 1234 L DTH
b, i * Direct dehydration mechanism” B AMAPOE R/ T 1L 7 - L SROBELXRYELSB

* SIS IEIRILoT., HlEorh i Rr3{oTHE. ARCPTRARET VI - roE&HK
H—BRERERCAEL VEIRSKLEH 2 Rr(10)x HrEF 3.
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AYAHETH . LA —RANC “ Direct dehydration mechanism " D3 & b DFH & il
2B BHR kT2 TR,

HROHMBRUEHM
HERRT v 3 ~ L AROBIECH 2 XBUTFOmEHR 3.
(ai) Imermediate acid mechanism: Z(& Fischer %I Tropsch FH™IC THRIALS h,
Nata® @
(aii)  Alkali sali intermediate mechanism dFRZIZET 3.
()  Aldol mndensaﬁc.m mechanism : Zi: Morgan™ QIBE2 0D THh, HEL 28
OWEECHE D THINTEILOTS 5.
--, (c) Direct dehydration mechanism : @3RIt Guerbet™ Iz & b 54 b, i Frolich
o B Grved B VBBEONZbDOTHS. FEDRSFZIBTI40TBA.
ZHOHRCHL /N FROCHFMNE XECKTHECHIELTE Y, Tl bRET 50
Ty i b AULE WD, EEEDH — A4 F REBERT L2 -2 L VT L= - 204
RFADERC X bRkih 3 RN L B40T, HEOMIEELE bRACT 3 &ic BIg
L R TLEOHROBRER AL T5L0THE. f Nata OKICHE EXEAMBRAS
e SR A7 5 UL I BEHLIC i~ 5.
' Nata® it 7n0 # =882 5 88 G MILAHE R Lo, %8, %W FicT—mitg
FERTELD. BRT L2 - LOSREBEL RO RVAL%.
CH;0H +KOH =CH,0K + H.0
CH,OK+C0O=CH,COOK
CH;COOK +2H,=CH,CH.OH +KOH
CH;CH.QK+CO=CH,CH,COOK
CH,CH.COOK +2H,=CH,CH,CH.OH +KOI etc.

2CH,COOK (+7n0)=CH;COCH, + K,CO,{+Zn0O}
(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.
' HRABERERZAT A= — 20N BEL—BMUEREE THEYLY, LITRE Mz R
i | MBERMERD, L2%1 Zn0 TEKD ﬁ%fc? BT =GR A LT H S ZEOME

19) G. T. Morgan, Proc. Roy. Soc, A 121, 245 (1930).
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FI itk b FROE BEE BT A LT AN I OTHER BT L= — L FRIC R 3 HE
#IBLTRES.

BRI DB AT T H 5 0%, HERTAH IV EBRT L2 ~LOBRIE
Ak ) LT RCH L TR BHORE LM LOTH 2. EEHFOHBERDCEKLIT
CO BO¥ H, & 200 B 350°C T2 w2, EHBILRAMICE =LY Y EFE
mL, Toh )l ER2ATTRAREFCTRELYLY, HERDOL V77 /- EBTRS. 2
KD FFCRT A2 ) OFET HFLLLEFTREZ Y LR BE~oNL\. KOBCREE
TRBCHOERT 5.

. ME=2QRD 1 Fischer ORIEMR D KERE SN TESNREETH 5. B, Fischer OF
4% Rk B 3 FTAT Hardy®ho © k p RN _ 7. B AFAT AT —A KT CO kb
ERYRKBECAKL™, X=FrPra—a kY CO(+H,0) X b 200 &, 250—370°C
CTHRREOENICED T AR KOS RO=FL v iESH RS, ZEOBRRABY
Fischer OB ¥ FHTIBTH 3, =T ovaTra—-1BiX CO, &Hik4 V7 ey
ATALT =20 CO OB DI 38R 2SN BIb, 7= TaerTr.
F-nBEL 7T m AT A3 RN EEE (150—200°C) kT CO tREL, #0O
BB LTRERME, TAa - LORECHRES, 1777 L BRRIGBRETSOT;
I 7P ARERD b kOt Hady BZEFRMT ARDT v 2 ~aik CO LHE
WAETHLOTRER( BT A= -2 RKkEh, £RESRLF L 74 »5°C0 BRI H,0
LERELTA Y7 F LB AREE LD L LY. B,

CH,CH,cH,0u =20

‘CE?CH ou—t0”

BREELsF V74 re CO+H,0 tXVHBL, FOBREHELE.™ .
RiEgaic Hardy X2 F4 7 FF 08 + vOSHBRESYRIITICED, SROBRT
NI~ L EROBB T ROTEICH ) XL TES.

CO+H,0
CILCH : CH,

CH, ‘00T
CH:)CLODH

¢ mkiak ok EORAHIC K.COifHIc#k 1 2tMET oA, NOy 1 >0 lHie X 53k
ETRBEILOLERDKERTL 3 L0TEHE. K 1 4 > HBIRKBREL TR 2 0@ o3 3
CHEBETR T h2A.
20) D.V.N. Hardy, a) /. 5. C. 1335 (1934): b) R4y 358 (1938); c) Rl 362 (1936).
21) D.V.N. flardy, /. 5 C. 364 (1936).
" o LREA—DOBREBI
2CHCH, : CHa—v CII{CH,:CIL : CHCH,
CH(CH,)CIL : CHCH+HL0 = CH{CHa)s CHL.CH(OH)CH,
CH(Cl [5),CH,CILOI [CEL, =(CIL,),CHC L,COCH+t,
<& 3.
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H H H :
CH;;(I: OH+ HCH:("JOH—D- CH;({CH,CH OHCH,;+ H.O (a)
CH, CH, CH,
4 CH OHCH’ H,0+C
CH,CCH.CH, s — H,O+ ‘Ha>CHCH
éH, CH, CH;>CO (b)

A (2) (X EEDEE B) TH 5.

Frolich % Cryder #ric Parks B ¥ Huffman =3 Fischer ORI ETH{ T2~ 0 .

DemR. BEORBEEAET (ER &il) cRThED TBIBC AT CERT 3, ALz
NItHR L A& LT Direct dehydration mechanism a_btﬁl_,“cﬁmﬂnﬁﬂégitﬁinﬂﬁ%@j
V—EHFTYH 5 LANTE L.

e Nawn OF, B, Alkali salt intermediate RCHETHRBRIBKEENTEDS
BV, BLEFSO #-~4 FEETCRP AERT AT -1 X DERT 2 3 ~ L OFBE
HPSROFARDERI IO TN Y RERT A=~ DERICELTFLETRTREE DL
RERNTW. ZALESL Scot® Tk VL& HFl~E K.CO; BTF KOH SRERT 1
- LOBEEIBRT L2 —ADE R RETIHEFLTEIY, #HORLIITA
Ay, iz KOH, ORI LTrE, £ Natta ORLH T T 33D THACEINAS.
Bie, Scott DicHniZ KOH it K.COy Dind R2REM IS 54, BBEOmM BAM
TRE(ABICRENEEL L FLERE KOH RABBROEE &R T sHLRAZ0TS
BLil~TEA. ZICBL Nata RiED KOH icfk 3 A HBEIRD & ke 2 kR ¢
FERTA - EREFRECLOIRBATH S LRANTES.

Aldol condensation mechanism ¥ ¥+t 2 A REI SBABPICRZG b 3. F~TH
ERFEHEFERORE VY ZTH 5. HORER FEC Wkd b A FRME 3 LDTH 3
i, HECHARHECENT . ER=FLTAT - F MO ¥:MEL¥3 (MO:Zn0O:
AlLO,=39:8:3) My 400°C K CABY LD 7= 7 ¥ 7~ L BRI 2 n=2n~F4
7 = n R HERICEY, RO AWML IERT A=~ CRERS) b HECRDCE
5. BRTA=2—AUNDOMEELT, TErTATALE, - FFALFTAFTNLEF, A9
LEF Ll pw, AFN 4 VT EAb by, IL2aARdTavTAFALF, 27 V70
Fod FRURBRHVRBEORMAEIY TR 3. BEE HSE0KBRENHTcATR, 2%
OWIE 2 Aldol condensation KA L DTH B LRI TE 5.

22) C. Ellis, “ The Chemistry of Petroleum Derivatizves,” Vol. 11, 1305 (1937), Reinhold Publich. Corp. N. V,

23) G. P. 637909 [CKQHL CaO (+BD C) =FATASI—R LD /AT dFrTra—akf
BT2MECHLTHILRLTIHE. ARLELEESD Blank test I2fhif Cal, Rr7 = -
DEECKY ERE bhE CO KTLERNEEIBL o127, '

P
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MEOHBRRZBAC, ScAHBEORED MEE2P0TAOT, FXOER L IFEK
DENL—ETELDTHS. RLFL, AEOKBERCENIHERD=FAT A2 ~
LYFRLTES. BIC R, = FALTAI -2 DR AKELID T2+ TAFTA,
FQ&ERIZ 350—400°C [T T Zn0 KK 0 FHTREE b, KKDATFE FiCTRIFCHE
ERADVHT, BOo(MEDPEENTRBRT LI -~ LOBRIE, =FArTra—nX]
EREbNRT T4 FItfd Aldol condensation (T 3O TH2T, PALFLE =
FATRA~ )k HEHE Aldol condensation iIC X b FF AT = — A% Uik bD TIRIE
wEBRNE |
BEHE RFEARKOBSTD kT l = 1D T 2 TAF~{ FREF2=4D 7 X0
A THFALFED AV TFATL2— PR THATES. Zid2 ¢ Mogan ©
Aldo! condensation RICEA L Y FFALT L a~nEROBEEZIHFETI3DTHA.1
5 RFRFRAEREXPRT € TAF 4 FOTRSE L HOERMMETICI ARET L
~ DR BY, ZHOSRKBIEL Aldo! condensation RIT L b MBAICRIALTE 5.

Nevmann® DEERLFRED > DTH 5. HRERTA I~ ¥ 25 7~ FiE
L=FATAI—RID IRIATH I A TREATRI LD 2 AFANY S )~
vl 477 e CLTALI-REDRAFAL I TFAA—E I ~LEBTED; X=FALT
AT~ B4V TR EATAT LD AT <A e~ —n BIEAF L
AVIFAI -V -8Bk HLFEZHEOEBT L2~ g Aldol condensation 124
BLDTHB LR NV BHFAREDAFAARELR 3D, KOKBEHFCHRETRTHT
BEd2H BL{AEROTLFAL FOMEHEVERELN, HRT LI - LOARKR
z&ED ‘z\ldol condensation ILHEZ L DTHALHEEY S, HECKERETL2 ~LOREESIC
a3 b DOTIRENWLBRNAS. :

BEDmEMERLI VAT FLRERPLTAFAL Y, & v, REBREMSED LD,
REABERICE D TEET ARRERT L2 - A DASRO—Ei &k { k4 Aldol condensation
iCHs 3D THAEERTMREINS. RUESZRER T2 - (Fi2 CO+H.) B
I bETHEiC Aldol condensation C4k5 6D TH 5 L IS+ 5 ML ML, M2 HREER
Tz - DR FRBEIREEF T THESETLONE, BR 7L — L DMBERFEA Y
ELP, MEBTA > —rDERAMELLZIPLTHL. EEOD — <1 FEE TR
3 ::éh-b'r;:,:: —LED I T FAT AT~ LDEREI B Scott? kI =FAT A
- YDA 2L TFATALI~LOEREERETDRIMFTH 3.

1) P. K. Frolich, /nd. Eng. Chews., 23, 111 (1913).

25) TSR, A, %8¢ 141026 (REF 16).

26) AL, MOFS— WA LSRR A AR AR (A8 1 1 0).
F ZEORBIEHPTH2210CHD.
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it EIE ICBIRS L Scott® OERMFCRMM R A B ANTAT L ET S, BLEE
SELZREF IBRTKI LD TMEABREOHBEY 35 b00RRoN. HOWNF
icHeh i, BAKD=FALT A2 =T 200°C c TR IS METL 27 Gel L XD
% ARETESELY, 2200C K TREY UD 2= F nEERBOBE TR L HTe. §5—
i3 DORMHICELERN—OREE 500°C K TRIEE U, ZicHT 17 Gel K KLO,
P LRRAICRAE UDTS b D LIK =7 AT 47—k LAKES 100 2 FieT 205
| BRI LY, 2ERERMT %D Jr~nFp 2 —n, B DI Ler~Fd ) —1,
MUHEDEALU LOERT A2 LR 3UUTO=F L ERE L ¥ 5.

ZEOERL VROMEBES RN 4T3,
: 1):+mg@§o$amver7»¥»4Fmﬁagofaam?xﬁﬁﬁszvha
’ — DMK ECHKZIDTHEH?
2) RoFTBERT L2 —LOESKBEILT L Fv 1 FO Aldol condensation 123 $ DTS

27

8) & &nd Xihol8E, H~ Direct dehydration D2 § Diclk s i 7

B OHMcHTIEIR TH S5 22 UOREHES EWoBEM V¥ =FrTra
—nX DT TAFNG PEERTAICHETIPLTH ST, mZic Frolich®, § —ER{b%t
FRPEKRELIVESBRT L2 - 2LOFRICPTIATICAT, =FrLrBEBRWEOLERI2HFTDT
WFNLFLOEELDTHA LM~TRA.

B/ RFE) DEMCHLTRERZ I ZRES>HETH 5. —RThZF@ 7~
ROGRE=FALTR2 -~ L hERELNSE TLFL FiZftd Aldol condensation iz
{himd Bizh 35%, Scont BFLIEEEI°ML, Zik Aldol condensation BASFDIERE X
AHOTHLHH. HhitHT3RFERIPOLELTKXDM( TS 5.

(1) RECRITTFRTEEDEHFIACLT, 200°C0Bs cl=rABRDLKICHET
" 25 500°C 1ck 5 LREDHEMENVBETL, =7 ARBE >ERKEY+, BAEETL 2
B - nOaRIc#H{E.

e (n)ﬁ&?mn—»oﬁ%c&bﬁﬂvms-»t&afambaumﬁMﬁrm1m
s;_;_ CEOH. ZRTAF A FOELKLYBWT 38 TH3.

(~) BRT L2 - LOBBCED Tk, S%LEL 1EOTA = ~ it o (LB%R 3 CH,
EEHTIH. #FL Aldol condensation T3 D THBNIF a- MBORET 2 HOKED
LETEZAW. LB CHE)RKTLATH 5.

THEDER KD, HOREKNE BMAZ5LD) Te TR =+ 88D R OHE -8

27y J. B. Conant, * T%h: Chm. of Organic Comfornnds,” p. 104 (1933) Macmillian Company, N. V. 4
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BT L2~ LORETCKIAFBRT L7~ L EROWR L2 R REZ(RISBORLT,
#%%2 Aldol condensation {CH¢B X § $#EH Direct dehydmtion Tk d s 0D Bikhr 3.

BBCHRT v = ~ v EROBBICH R T K& RDHEBFC TIkBhE B8NS |

(EZOTES. H~EPEZRT L= — L EROBMRICH 2 TRAEEOHRIRICIL A
v, R a {IEpisteo CH. 3 CH, EOKFE i - LED CH. £DOKFELFRIE
BT SRR MY b h 38, HEEDERTREDEVSESIHLI CHEOTEREW.
SROBREY L vARIC T ok, £RBEAOREER 3B M RUMEENFCKERFOER
HEEECOHET X BETH I L BLh 3.

o -
DEDEEETFRSN L —BRUREOELRIZBERT L2 -~ LOBETKIBHRT v ~
N ORRERE X UT Direct dehydration mechanism, B, EBHE7TA=— 1 2 HFFHDIE
KickadDTHaLERNA3. BRUEL Aldol condensation Itk 3BT L= — L&D
RARc2LET3THL 5 L ELHPHES. FE BLERE 2 EBESF Tz TERT L =
~ADOBFHEY. TAFALF, riy, REXEDTIHAL, 2F0LRMWICHKS Aldol
condensation DHEEDFEHNES Direct dehydration (2 L D 3Kick 2 ES L35 5. fAih
Tk, —D0DEBHOAKY V 2BOEHBRERALES LEET IR ICEEMT
Bh, BEXDELEIDAHICEITHLI.
FHEUERT A= - AR OBEY X ) HRCEA L £RWEO—FHER 5 8m R
EEATHETHAVWD, BECHEATTA I ~ADAXKERFOR BEDERAHE LSS
FErSERR«BHELRHNr AT iRERmF2E RV,

S -

EoRT A= — A RBROBBERTL, ZiiH) —BEREDERCL VL ERT A=
~ X ORBEREBNZBRT 4 2 — L OB OB R LYz

AL Grares OFZNLHEREZZLOTHA. RLAREDHEEIR > ABRERRICRE
FRAZY, MhikrORNBREMREEHET 3.

—fic Fischer B{¥ Tropsch 27 Intermediate acid RZIER ) BEELFERLO
AT~ L. X Natta © Alkali salt intermediate R¥#54-L, HOT LDV
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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 (lI)

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

By Rvoji NeaisHt, '
Abstract

While the mechanisms proposed for the formations of primary alcohols are not few, it is
but Graves' alone that concems 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 aleohols. However, as Graves, Neu-
mann, myself, and others have observed under certain conditions, the production of secon-
dary alcohols predominates. I 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 notedl 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 10 which of the two mechanisms is the more probable one.

While Graves' can explain readily the formation of isopropyl alcohol from methyl dnd ethyl
alcohols, it fails to explain a condensation involving two secondary alcohols; 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, 3-methylpentanol-z
from isopropyl alcohol, is but natural. Still, my mechanism cannot explain the synthesis of
isopropy! alcohol from methyl and ethyl alcohols; however, there are reasons to believe that
its formation from the zlcohols is not entitely free of dombt. 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 11, 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 :

I. Intermediate acid mechanism, proposed by Fischer and Tropsch. Teo this may be in-
cluded the Alkali salt intermediate mechanism of Natta.

I1. Aldol condensation mechanism of Morgan and his co-workers.

III. Direct dehydmtion mechanism, first proposed by Guerbet and later’ supported bv
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. THowever, I have come to a conclusion that the most
probable mechanism for the formations of higher alcohol is, under nommal conditions, the
direct dehyration of lower alcohols; and only when there are present in the reaction system,
fram the beginning or due to the secondary reactions of the alcohols, aldehydes and ketones
the aldo! 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 onme 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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